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PREFACE. 


One principal cause of llie little at ten! ion paid 
to Entoinolog'y in this country, has doubtless been 
the ridicule so often thrown upon the science. 
The botanist, sheltered now by the sanction of 
fashion, as formerly by the prescriptive union of 
his study Avith medicine, may dedicate his hours 
to mosses and lichen.s without rej)roach ; but in 
the minds of most men, the learned as well as 
the vulg’cir, the idea of the trilling nature of hi.s 
pursuit is so .strojigly a.ssociated with that of the 
diminutive size of its objects, that an entomolo- 
gist is synonymous with every thing futile and 
cliildish. Now, when so many other roads to 
fame and distinction are open, Avhen a man has 
merely to avow hiniselfa botanist, a mineralogist, 
or a chemist — a student of classical literature or 
oi political economy — to cn.surc attention and re- 
spect, there are evidently no great attractions to 
lead him to a science Avhich in jiinc companies 
out of ten with which he may associate promises 
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to signalize him only as an ohjerl o£ pity or 
contempt. Rven if he have no other aim than 
sclf-gratifiration, yet ‘^M.hc sternest stoic of us 
all wishes at least for some one to enter into his 
views and feelings, and confirm him in the opi- 
nion whieli he entertains of himself:” but liow 
can he look f(»r S 3 inpatliy in a j)ursuit unknown 
to tiic world, except as indicative of litlleness of 
mind ? 

Yet such are the genuine charms of this hram i) 
of (he stud\ of nature, that here as well as on the 
continent, wlicre, from l)eing* eciually slighted, 
Rntomology now' divides the empire with her 
sister l?olanv, this obstacle would not have been 
suflicieni to deter numbers from the study, had 
not another more powerful impediment existed — 
the want of a. ]iO|)ular and eomprehensive Intro- 
duction to the science. AV^hile elementary books 
on Ijotany iiavebecn multiplied amongst ns with- 
out cud and in every sliape, Curtis's translation of 
the Funda/iic nia Kn(omolo^'icc, \mh\\s\\cd in 1772; 
Y'eats’s htsLif ill ions of Kniomolo^^jj, wliicli ap- 
peared the year after; and Barbut’s Genera Insee- 
ioriwiy which came out in 17S1 — the two former 
in too unattractive, and the lattei in too expen- 
sive a form for general readers — are the only 
works professedly devoted to this object^ which 
the English language can boast. 
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('onviliced that this was the chief obstacle to 
the spread of Entomology in Britain, (he authors 
of the present work resolved to .do what was in 
their power to remove it, and to introduce their 
countrymen to a mine of pleasure, new, bound- 
less, and ine.vlvaustible, and Avhich, to judge from 
their own experience — formed in no contracted 
field of comparison — they can recomniend as pos- 
sessing- advantages and attractions equal to those 
held forth by most other branches of human 
learning. 

The next question was.inwhat.w-ay tliey should 
attempt to accomplish this intention. If they Itad 
contented tliemselves witii (he first suggestion that 
presented itself, ami merely given a translation « 
of one of the many Introductions to Entomology 
extant in Latin, German, and French, adding- 
only a few obvious imj)rovcinents, their task would 
Iravc been very ea.sy ; but the slightest examina- 
tion showed that, in thus proceeding-, they wo’uld 
have stopped far short of the goal which they 
were desirous of reaching-. — In the technical de- 
partment of the science they found much confu- 
sion, and numerous errors and imperfections — 
the same name sometimes applied to parts anato- 
mically quite dilferent, and diflerent names to 
parts essentially the same, v/hile others of primary 
import-ance were without any name at all. And 
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with reference to the anatomy and physiology of 
insects, they could no where meet witli a full 
and accurate generalization of the various facts 
connected witli these subjects, scattered l>erc and 
there in tlie pages of the authors who have stu- 
died them. 

Thc\ therefore resolved to bc” in, in some inca- 
sure, </<’ novo — to institute a riii’oroiis revision of 
the terms cmj)loycd, making- such additions and 
improvements as might seem to be called for ; 
and to attempt a more coin|)lete and connected 
account of tlie existing discoveries respecting the 
anatomical and physiological departments of the 
science than has yet been given to the w'orld : — 
and to these two j)oinl.s their plan at the outset 
was limited. 

It soon, however, occurred to tlmm, that it 
would be of little use to write a book which no 
one wouhl peruse ; and that in the present age of 
love for light reading, there could not be much 
hope of leading students to the dry abstractions 
of the science, unless they were conducted throug-h 
the attractive portal of the economy and natural 
history of its objects. To this department, there- 
fore, they resolved to devote the first and most con- 
siderable portion of their intended work, bringing 
into one point of view, under distinct heads, the 
most inlcvcsling discoveries of Reaumur, DeGeer, 
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[jonnct, Lyonel, the lluhcrs, &c., as well as their 
own individual ohscrvalionSj relative to thenoxious 
and benelieial pro])ertics of insects; tlieir all'cction 
for their ynun«‘ ; their food, and inodes of obtain- 
ing* it; their habitations ; .societies ; &c. &c. ; and 
they were tlie more indnceil to adopt this |)lan, 
from the consideration, that, thongli nmny of the 
mo.st striking' of these facts have before been pre- 
sented to the English reader, a great proportion 
are unknown to him ; and that no similar gene- 
ralization (if a slight attempt towards it in Smel- 
lie’s Philosoph/ of Natural Ifistoiy, and a confes- 
sedly imperfect one in Latreiile’s i Haloire Nalii- 
rcllc (les (Jrii^itaccn cl <lcii IiisccIch be excepted) 
has ever been at(em])tod in any language. — 'rims 
the entire work wonhl be strictly j»n the plan of the 
Philosopkia Knlomologka of Eabricius, only giv- 
ing a much greater extent to the (Ecomwnu and 
Usus, and adverting to these in the first place in- 
stead of in the last. 

The epistolary form was adopted, not certainly 
from any idea of their style being particularly 
suited to a mode of Avriting so difficult to keep 
from running into incongruities ; but simply be- 
cause this form admitted of digressions and allu- 
sions called for in a popular work, but which 
might have seemed misplaced in a stricter kind 
of composition ; — because it is better suited to 
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< (»nvcy those ))ratticul dircrlhms, which iti some 
branclH?s of' tlie jmrsuit the student requires ; — 
and lastly, hecuuse by this form, tlie ol)jeclion 
aguin.4 s|)eakiiig‘ of (he manners and economy of 
insecis before entering upon the definition of 
them, and explaining (he terms of (he science — a 
retrograde nnirsc, which (hey have chosen from 
their desire (o present (he most alluring side of 
(lie science first — is in great measure, if not 
uhollv, oiiviated. 

Such is (lie plan which the authors clialkcd out 
for (liemselves — a plan Avhich in (he execution 
tl:e\ have found so much more exlensivc than 
the) calcula(ed upon, that, could (hey have fore- 
seen (lie |)iles of Aolurncs through Avhich it has 
entailed upon them the labour of wading, often 
to glean scarcely more than a single fact — (he 
numerous anatomical and technological investi- 
gations which it has called for — and the long cor- 
respimdence, almost as bulky as the entiri* work, 
unavoidably rendered necessary by tlie distant 
residenci' of (he parties — they Avould have shrunk 
from an undertaking, of which the profit, if by 
great chance there should be any. could not be 
expected to repay even the cost of books required 
in it. and from which any fame must necessarily 
be confined to a very limited circle. Hut having 
entered upon it, they have persevered ; and if 
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llicy succood in llieii* grand aim, tliat of making 
converts amongst their countrymen to a study 
equally calculalod for promoting tiie glory of 
God and the delight and pvotit of man, they will 
not deem tlj^lahour of the leisure hours of six 
years ill bestowed. 

And here it may be proper to observe, that one 
of their first and favourite objects has been to di- 
rect the attention of their readers from nature 
up to nature’s God.” For, when they reflected 
u])on the fatal use which has loo often been made 
of Natural History, and that from the very works 
and wonders of God, some p!iiloso|;!iists, by an 
unaccountable ])ervcrsion of intellect, have at- 
tempted to derive argumeuls either against his 
being and providence, or against the ileligion 
revealed in the IFoly^ Scriptures, they conceived 
they might render some service to the most im- 
portant interests of mankind, by showing* how 
every department of the .science they recommend 
illustrates the great truths of Religion, and proves 
that the doctrines of the Word of God, instead of 
being contradicted, are triumphantly confirmed 
by, his Works. 

'' To see all things in God” has been accounted 
one of the peculiar privileges of a future state ; 
and in this present life, “ to see God in all things,” 
in the mirror of the creation to behold and adore 
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(he reflected glory of the Creator, is no mean at- 
tainnient ; and it jutssesses this advantage, that 
thus we sanctity our jnirsnits, and, instead of 
loving the creatures for thenisehes, are led by 
the survey of tliem and their instincts to the love 
of lliiii nho made and endowed them. 

Of (heir liert’ormance of the first part of their 
plan, in wliich there is the least room for origi- 
nality. it is only necessary for the authors to say 
that they have done their best to make it as coin- 
jirclieiisiu', as interesting, and as useftd as pos- 
sible : l)ut it is re((uisite to enter someuhat more 
fully into uhat has been attempted in the anato- 
mical, ph\si(dogioul, and technical parts of the 
vork. 

As far as respects tlie general ph\siolog\ and 
hilcrior anatomy of insects, they have, done little 
more than bring together and combine the obser- 
vations of (ho naturalists who have attended to 
these branches of the science: hut the e.Y/en’or 
anatomy they have examined for themselves 
through the whole class, and, they trust, not 
without some r.ew light being thrown upon the 
subject ; particularly by pointing out and giving 
names to many parts never before noticed. 

In (lie Terminology//, or what, to avoid the bar- 
barism of a w'ord comj)oimded of Latin and Greek, 
they would bog to call the Orismolog// of the sci- 
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cnce^ they have endeavoured (o introduce Lhrougdi- 
out a greater deg'ree of precision and concinnity — 
dividing it into general and parliul Orisinology ; 
— under the former head defining such terms as 
relate to Suhstance, lleiiislancr, Demihj, Propor- 
tion, Figure, Form, Superjieini, (under which arc 
introduced SeAilptiire, (.'lathing, dolour, &c . ) 
Margin, Termination, Jnrir,ion, Hamijication, 
Division, Direction, Situation, donneetion. Arms, 
&c. ; and under tlie latter those that relate to the 
body and its parts and members, considered in its 
great subdivisions of Trunk, and Abdomen. 
In short, they mayrcstlheir claimofal least aiming 
at considerable inijirovement in this department 
upon the great number of new terms, and altera- 
tions of old ones, which they have introduced — in 
external Anatomy alone falling” little short of 150. 
If it should be thought by any one that they have 
made too many changes, they would remind liim 
of the advice of Bergman to Morveau, when re 
forming the nomenclature of Chemistry, the 
soundness of which Diigald Stewart has recog- 
nised — ” Ne faites grace d aiicune dhiomination 
impropre. Ceux qui savent deju, entendront tou 
jours ; ceux qui ne savent pas encore, entendront 
plutut. " 

Throughout the whole publication, wherever 
any fact of importance not dejiending on their 
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(Hvn authority is mentioned, a reference to the 
source wliencc it has been derived is generally 
given ; so that, if the work should have no other 
value, it will possess that of saving much trouble 
to future ia(|uirers, by serving as an index to di- 
I’ect them in their researches. 

The authors arc perfectly sensible that, not- 
witl'.standing ail their care and pains, many im- 
perfections will unavoidably remain in their work. 
'^Phcre is no science to which the adage, Dia^dion 
docct, is morfe slriliingly applicable than to Natu- 
ral History. New discoveries arc daily made, and 
will be made, it is probable, to the end of time ; 
so that whoever flatters himself that he can pro- 
duce a perfect work in this department will be 
miserably disappointed. The utmost that can 
reasonably be expected from naturalists is to keep 
pace with the progress of knowledge, and this 
the authors have used their best diligence to ac- 
complish. Every new year since they took the 
subject in hand up to the very time when the first 
sheets were sent to the press, jiumcrous correc- 
tions and alterations have suggested themselves ; 
and thus they arc persuaded it would be were 
they to double the period of delay prescribed by 
I lorace. But Poetry and Natural History are on 
a diflerent fooling ; and thouglr an author can 
plead little c.xcuse forgiving his verses to the 
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world while he sees it possible to jM)lish them l(» 
higher excellence, tlie naturalist, if he wishes to 
promote tlie extension of his science, must be con- 
tent to submit his p(;rformunces to the public dis- 
figured by numerous imperfections. 

In tlie introductory letter several of the advan- 
tages to he derived from the study of Kntomology 
are pointed out; but there is one, nhich, though 
it could not well have been insisted upon in that 
place, is too important to be passed over without 
notice — -its value in the education of youth. 

All modern writers on this momentous subject 
unite in recommending in this view. Natural His- 
tory: and if “the quality of accurate discrimi- 
nation — the ready perception of resemblances 
among.st diversities, and still more the quick and 
accurate perception of diversity in the midst of 
resemblances — constitutes one of the most im- 
portant operations of the understanding ; if it be 
indeed the foundation of clear ideas, and the 
acquisition of whatever can be truly called kno\\ - 
ledge depends most materially on the possession 
of it: — if “the best logic be that which teaches 
us to suspend our judgements and “the art of 
seeing, so useful, so universal, and yet so uncom- 
mon, be one of the most valuable a man can pos- 
sess,” — there can be no doubt of the judiciousness 
of their advice. Now of all the branches of Na- 
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tural History, Entdrnology is unquestionably the 
best fitted I'or tlius disci|)linin^ the mind of youth; 
and simply (Vom these circumstances, that its ob- 
jects have life, arc^^'ifted with surprising instincts 
admirably calculated to attract youthful attention, 
and arc to be met with every where. It is not 
meant to undervalue the good ellccts of the study 
of Botany or Mineralogy ; but it is self-evident 
that uotliing inanimate can excite such interest in 
the mind of a young jicrson as beings endowed 
with \ italily; exercising their powers and facul- 
ties in so singular a way ; which, as Kcautnur ob- 
serves, are not only alive themselves, but confer 
animation upon the leaves, fruits, and flowers 
that they inhabit ; which every walk oilers to 
view ; and on which new observations may be 
made without end. 

Besides these advantages, no study aflbrds a 
fairer ojiporluuity of leading the young mind by 
a natural and pleasing path to the great truths of 
Religion, and of impressing it with the most 
lively ideas of the power, wisdom, and goodness 
of the Creator. 

Not that it is recommended to make children 
collectors of insects, nor that young people, to 
the neglect of more impdrtant duties and pursuits, 
should generally become professed Entomolo- 
gists ; but, if the former be familiarized with 
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llieii* names, manners, and economy, and the lat- 
ter initiated into their classilication, it will be an 
excellent method of strengthening- their habits of 
observation, attention, and mcmnrv, equ^al per- 
haps, in this respect, to any other mental exercise : 
and then, like Major Gyllenhal, who studied^En- 
tomology under Thunberg- about 1770, and after 
an interval of twenty years devoted (o the service 
of his country, resumed his favourite pursuit vvilh 
all the ardour of youth, and is at this time giving- 
to the world a description of the ii!.sl(-ts ol' Swe- 
den invaluable for its accuracy and completeness 
— ^they would be provided in their old age with 
an object capable not merely of kccj)ing- off that 
tcedium vitce so often inseparable from the relin- 
quishment of active life, but of supplying an un- 
failing- fund of innocent amusement, an incentive 
to exercise, and consequently no mean degree of 
health and enjoyment. 

Some, who, with an ingenious author *, regard 
as supevjduous all pains to . show the utility of Na- 
tural History in reference' to the common pur- 
poses of life, asking "" if it be not enough to open 
a source of copious and cheap amusement, which 
tends to harmonize the mi»»d, and elevate it to 
worthy, conceptions of nature and its Author ? 

* Dr, AiUin. 

VOL. 1. V, b 
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if a greater blessing ton man can be oneredthan 
happiness at an easy rate unalloyed by any de- 
basing mixlui e? ” — nsay think the earnc.stness dis- 
played on this hoadj and the length which has 
been gone in refuting* objections^ needless. IJiit 
Entomology is so ijeculiarly rircuinstancotb that, 
witliout removing these ob4acles, there could be 
no ho{)C of winning votaries to the pursuit. Pliny 
felt the necessity of following* this course in the 
outset of his ho(»k which treats on insects^ ‘and a 
similor one has been origiiially called for in intro- 
ducing* tlic study even to those countries where 
tlie science is now most honoured. In France, 
Ueanmur, in each ofthesuccc.ssi\e volumes ofhis 
immortal weak, found it essential to seize every 
opportunity of showing that the .study of insects 
is not a frivolous uinuseinent, nor devoid of uti- 
lity, as his countrymen conceived It ; and in Ger- 
many Sulzcr had to traverse the same road, telling 
us, in proof of the necessity of this procedure, 
that oil showing his woi-k.s on insects with their 
plates to two very sensible men, one commended 
him for employing his leisure hours in preparing 
ju int.s that would amuse children and keep them 
out of mischief, and the other admitted that they 
might furnisli very pretty patterns for ladies’ 
aprons ! .\nd though in this country things arc 
not now (juile so had as they were when T/ady 
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Glanvillc’s will was attemjited to be set aside on 
the ground of lunacy, evinced by no other act 
than her fondness for collecting insects, and Ray 
had to appear at i'lxctcr on the trial as a witness 
of her sanity*, yet nothing less than line upon 
line can be expected to eradicate the deep-rooled 
prejudices which prevail on this sul)ject. “ Old 
impressions,” as Reaiinuir has well observed, 
are with diflicttJty cll’aced. They are Ai eaken- 
cd, they appear unjust even to those who feel 
them, at the moment they are attacked by argu- 
ments which are unanswerable ; but the next in- 
stant the proofs are forgotten, and the perverse 
association resumes its empire.” 

The authors do not know that any curiosity 
will be excited to ascertain wbat share has been 
contributed to tlie work by each of them ; but if 
there should, it is a curiosity they must be ex- 
cused from gratifying. United in the bonds of a 
friendship, w'hich, though they liave to thank 
Entomology for giving* birth to it, is founded 
upon a more solid basis than mere community of 
scientific pursuits, they wish that, w hether blame 
or praise is the fate of their labours, it may be 
jointly awarded. All that they think necessary to 
state is, that the composition of each of the dif- 


* See Harris’s Aurclidii under Papilio Chixia. 

b‘> 
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fereat dcpartmonts of tlie work has been, as 
nearly as possible, divided between them ; — that 
ihoug'Ii the letter, or series of letters, on any par- 
ticular subject, has been usually underlaken by 
one, sonic of the facts and illustrations have ge- 
nerally been supplied by the other, and there are 
a few to w'hich they have jiMiitiy contributed; — 
and that, throughout, the facts for which no 
other authority is quoted, are to be considered as 
resting’ upon that ol‘ one or otlier of the authors, 
but not always of him, who, from local allusions, 
nuty be conceived the writer of the letter in w hich 
they arc introduced, as the matter furnished by 
each to the letters of the other must necessarily 
be given in the person of the supposed writer. 

In acknowledging their obllg’ations to their 
friends, the first place is due to Simon Wilkin, 
Esq. of Costcsscy near Norwich, to whose libe- 
rality they arc indebted for the miineroiLs plates 
which illustrate and adorn the work ; the whole 
of which have been drawn and engraved by 
his artist Mr. John Clutis, whose intimate ac- 
quaintance with the subject has enabled him to 
give to the figures an accuracy which they could 
not have received from one less conversant with 
the science. Nor is the reader less under obliga- 
tion to Mr. Wilkin’s liberality than the authors. 
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whOj if the drawings, &c. had been to be paid 
for, must necessarily have contented themselves 
Avith giving a much smaller numher. 

To Alexander MacLeay, Esq. they are un- 
der particular obligations, for the warm inter- 
est he has alt along taken in the work, the judi- 
cious advice he has on many occasions given, 
the free access in which he has indulged the 
authors to his unflvalled cabinet and well-stored 
library, and the numerous «)<hcr attentions and 
accommodations by which he has materially as- 
sisted them in its progress. 

To the other friends who have kindly aided 
them in this undertaking in any way, they bog 
here to oiler their best thanks. 

It now only remains that they should a.s.sign 
their reasons for sending the work into the world, 
contrary to their original intentions, in an imper- 
fect stale, by the publication of the first volume 
only. One inducement to this course has been the 
occurrence of unexpected interruplions, which, 
though the bulk of the work has been long’ writ- 
ten, have hitherto precluded the completion of the 
entire plan ; but their principal vea.son has been 
the wish to render the ])hysiological and anatomi- 
cal departments more perfect by the consultation 
of various continental works published within the 
last six or eight years, now for the first time ac- 
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ccssible ; and to asceiiain, by tlie public recep- 
tion of this first part, whether it will be expedient 
to give the remainder that extension which was at 
one time contemplated, or to contract it within 
narrower limits. A history of hhitomology, and a 
complete list of entomological works, (for nvhich 
last Mr. Dryandcr’s admirable catalogue of Sir 
Josepii IJanks’s library aflbrds tlie fullest mate- 
rials,) entered into the original plan, and the 
rough draught of both is completed; but whether 
these (which arc not essential to a work of this 
nature) will be published, must depend upon the 
judgement of the public as to the value of that 
portion now .submitted to them. 

The contents of the remaining volumes will be 
nearly as follows. Societies of Insects, including 
the History of Ants, Wasps, Bees, &c. Motions 
of insects. Noises of insects. ]\f cans of defence 
from their enemies. Luminous insects.. Hyber- 
nation of insects. lu.stinct of insects. Definition 
of the term hisect. States of insects — Egg; Larva; 
Pupa ; Imago. Their general exlerior Anatomy 
— Head; Trunk; Abdomen. Their iKterio/* Ana- 
tomy and Physiology — Sensation ; Respiration ; 
Circulation; Digestion; Secretion; Generation; 
Diseases, &c. Senses of insects. Orismology and 
Definitions of terms. Characters of insects — 
Class, Order, Family, Gcntl^ Species, Variety. 
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Investigation of insects. Seasons in which they 
appear. Instruments and mode of taking and 
preserving them, — with other particulars Avhich 
it is not necessary here to enumerate. 

The I.<ist of Authors quoted in (liis work will 
be found in the last volume. It was inleiuled to 
have given with this all the plates illustrative of 
the orders, but only three could be finished in 
lime : the remainder will appear in the second 
volume, and those which relate to the anaterny 
and definitions in the tliird and fonrtli. 
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I. 


Dear Sipm — — 

1 CANNOT wonder that an active mind like yours 
should experience no small degree of tedium in a situation 
so far I’cmoved, as you represent your new residence to 
be, from <Hlic busy hum of men.” Nothing certainly 
can compensate lor the want oF agreeable society ; but 
since your case in this respect admits of no remedy but 
patience, I am glad you are desirous of turning your at- 
tention to some pursuit which may amuse you in the in- 
tervals of severer study, and in part supply the void of 
which you complain. I am not a little flattered that you 
wish to be informed which class in the three kingdoms 
of nature is, in my opinion, most likely to answer your 
purpose; at the same time intimating that you in- 
clined to give the preference to Entomology, priTOded 
some objections can be satisfactorily obviated, which you 
have been accustomed to regard as urged with a consi- 
derable semblance of reason against the cultivation of that 
science. 

n 


VOL. 1. 
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Mankind in general, not excepting cvt*n pliilosoplicrs, 
are prone to inagiiily, often beyond its just merit, tlie 
science or pursuit to wliich they have addicted them- 
selves, and to dc'preciate any tliat seems to stand in com- 
petition with llicir ravonrite: like the n'doubted cham- 
pions ()!' romimce, each thinks himself bound to take llie 
field .against every one lliat will not siihscvihe to llie 
jieerless beaiiiy and acc(»mplishmenls of liis own Diil- 
cinea. In such conlllct ibr pre-emiiu'uce I kiunv no sci- 
ence tliat, ui'thls country, luis come off worse than Kn- 
lomolony: her cluimpions hitherto have becMi so lew, aiiil 
tlieir eiforts so miavailino*, tlial all lier rival sisters liave 
been exalled above her; and I believe there is scaixely 
any branch of XaUival History that has had fewer Bri- 
tish admirers. While Botany l)oasts of myriads, she, 
though not her inferior either in beauty, symmetry, or 
grace, has received the bomage of a veiy slender train 
indeed. Since therefore the merits of KiUomology have 
been so little acknowledged, you will not deem it invi- 
dious if I advocate the cause of this distressed tlamsi^l, 
and endeavour to ellect lua’ restoration to her just rights, 
privileges, and rank. 

Tilings that arc universally obvious and easy of exa- 
mination, as they are the first tliat fall under our notice, 
so are they also most commonly those which we first feel 
an indinalion to study; while, on the contrary, things 
that must be sought for in order to be seen, and which 
when 'sought ibr avoid the approach and inquiring eye 
of man, are often the last to which he directs his atten- 
tion. The vegetable kingdom stands in the former pre- 
dicament. Flora with a liberal hand has scattered around 
us her charming productions; they every where meet 
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and allure us, enchanting us by their beauty, regaling us 
by their fragrance, and interesting us as much by their 
subservience to our luxuries and comfort, as to the ne- 
cessary support and well-being of oui- life. Beasts, birds, 
and fishes also, in some one or other of these respects, 
atti’act our*notice; but insects, unfortunate insects, arc 
so far from attracting us, that we are accustomed to ab- 
hor them from our childhood. The first knowledge that 
we get of them is as tonnentors; they are usually pointed 
out to us by those about us as ugly, fdthy, and noxious 
creatures ; and the whole insect world, butterflies per- 
haps and some few others excepted, arc devotcil by one 
universal ban to j)roscription and execration, as fit only 
to be trodden under our feet and crushed : so that often, 
before we can persuade ourselves to study them, we have 
to remove from our minds prejudices deeply rooted and 
of long standing. 

Another principal reason which lias contributed to 
keep Entomology in the back ground arises from the di- 
minutive size of the objects of which it treats. Being 
amongst the most minute of nature's productions, they 
do not so readily catch the eye of the observer ; and 
when they do, mankind in general are so apt to estimate 
the worth and importance of things by their bulk, that 
because we usually measure them by the duodecimals of 
an inch instead of by the foot or by the yard, insects are 
deemed too insignificant parts of the creation, and cf ,too 
little consequence to its general welfare, to render tliem 
worthy of any serious attention or study. What small 
foundation there is for such prejudices and misconcep- 
tion, I shall endeavour to show in the course of our fu- 
ture correspondence ; my object now, as the champion 

4' B 2 



INTRODUCTORY LETTER. 


4 ‘ 

and advocate of Entomology, is to point out to you her 
comparative advnntages, and to remove the veil which 
has hitherto concealed tliose attractions, and that grace 
and beauty, which entitle her to e(|ual admiration at least 
with lior sister bianches of Natural History. 

In estiinaling the comparative value ot the study ot 
any department in this branch of science, w'e t)iight to 
contrast it with others, as to the rank its objects liold in 
the scale of being; the amLisenient and instruction which 
the student nlay derive from it; and its utility to society 
at lai-go. With res})ect to public utility, the study ol 
each of the three kingdoms may perhaps be allow^ed to 
stand iijx)!! nearly an equal looting ; I shall not, there- 
fijrc, enter upon that subject till I come to consider the 
question Ciii bono F and to point out the uses of Ento- 
mology, but condne myself now' to the two first of these 
circninstances. 

As to rank, I must claim for the entomologist some 
deg ree ol jinjcunlence before the miiuu’alogist and the 
botanist. 'Hie mineral kingdom, whose objects are nei- 
ther organized nor sentient, stands certainly at the foot 
ol the scale. Next above this is the vegetable, whose 
lovely li'ibes, though not endued w'ilh sensation, arc or- 
ganized. In the last and highest })lace ranks the animal 
world, consisting of beings that are both '"organized and 
sentient. To this scale of precedence the great modern 
luminary of Natural History, notwithstanding that Co- 
tany was alwaj^s his iavoiiritc pursuit, lias given his sanc- 
tion, acknowledging in the prelacc to his lumna Suecica^ 
that although the vegetable kingdom is nobler than the 
mineral, yet the animal is more excellent than the vege- 
table. N(nv it is an indisputable axiom, I should think, 
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that the more exalted the object the more excellent the 
study. By this observation, however, I wouUl by no 
means be thought to depreciate or discountenance tlic 
study either of plants or minerals. All the works of our 
Creator are great, and worthy of our attention and in- 
vestigation, the lowest in the scale as well as the highest, 
the most minute and feeble, as well as those that exceed 
in magnitude and might. Nor ought tliose whose incli- 
nation or genius leads them to one departinj^nt, to say to 
tliose who prefer another — we have no need of you” — 
for each in his place, by difliising the knowledge of his 
works and adding to the stock of previous discoveries, 
contributes to promote the glory of the Great Architect 
of the universe and the good of his creatures. 

It is not my wish to claim for my favourite science 
more than of right belongs to her ; iheret’orc, when the 
question is concernuig rank, I must concede to the higher 
orders of animals, I mean Fishes, Amplilbiti, Birds, and 
Quadrupeds, their due priority and precedence. I shall 
only observe here, that there may exist circumstances 
which countervail rank, and tend to render the study of 
a lower order of beings more desirable than that of a 
higher : wlien, for instance, the objects of the higher 
study are not to be come at or preserved without great 
difficulty and expense ; when they arc lew in number; or, 
when they arc already well ascertained and known : cir- 
cumstances which attach to the study of those animals 
that precede insects, while they do not attach to the 
study of insects themselves. 

With reirard to the amusement and instruction of the 
student, much doubtless may be derived from any one of 
the sciences alluded to : but Entomolofry certiiinly is not 
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behind ajiy of her sisters in these respects ; and if you 
are fond of novelty, and anxious to mahe new discove- 
ries, she will open to you a more ample field for these 
than either Botany or the higher branches of Zoology. 

A new animal or plant is seldom to be met with even 
by those who luivc leisure and opportunity for extensive 
researciies ; but if you collect insects, you will find, how- 
ever limited the manor ui)oii which you can pursue your 
game, that j^oui* ellbrts are often rewarded by the cap- 
ture of som<i non-descript of rarity at present not pos- 
sessed by other entomologists, for I have seldom seen a 
cabinet so meager as not to possess some unique speci- 
men. Nay, though you may have searched every spot 
in your neighbourhood this year, turned over every stone, 
shaken every busk or tree, and lished every pool, you 
will not have exhausted its insect productions. Do the 
same anotlicr and another, and new treasures will still 
continue to enrich your cabinet. If you leave your own 
vicinity for an entomological excursion, your prospects 
of success are still further increased; and even if confined 
in bad weather to your inn, the windows of your apart- 
ment, as I have often experienced, will add to your stock. 
If a sudden vshower obliges you at any time to seek shel- 
ter under a tree, your attention will be Rtp'acted, and the 
tedium of your station relieved, w here'^he botanist could 
not hope to find even a new lichen or moss, by the ap- 
peai'^iice of several insects, driven there perhaps by the 
same cause as yourself, that you have not observed be- 
fore. Should you, as I trust you will, feel a desire to 
attend to the manners and economy of insects, and be- 
come ambitious of making discoveries in this part of en- 
tomological ‘science, 1 can assure you, from long experi- 
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ence, that you will here find an inex^iaustiblc fund of 
novelty. For more than twenty years my attention has 
been directed to them, and during most of my summer 
walks my eyes have been employed in observing their 
ways ; yet I can say with truth, that so fiir from having 
exhausted the subject, within the last six months I have 
witnessed more interesting facts respecting tlieir liistory 
than ill many preceding years. To follow only the in- 
sects that frequent your own garden, frpni their first to 
their last state, and to trace all their proceedings, would 
supply an interesting amuseineiit tlir the remainder of 
your life, and at its close yon would leave much to be 
done by your successor ; for where we know thoroughly 
the history of one insect, there me hundreds concerning 
which we have ascertained little besides the bare fact of 
their existence. 

But numerous otJiier sources of pleasure and informa- 
tion will o))en themselves to you, not inferior to what cany 
other science can furnish, when you enter more deeply 
into the study. Insects, indeed, appear to have been Uca- 
ture’s favourite productions, in which, to manifest her 
powder .and skill, she lias combined and concentrated al- 
most all that is cither beautiful and graceful, interesting 
and alluring, or curious and singular, in every other class 
and order of her children. To these, her valued minia- 
tures, she has given the most delicate touch and highest 
finish of her pencil. Numbers she has armed with glit- 
tering mail, which reflects a lustre like that of burnished 
metals in others she lights up the dazzling radiance of 
polished gems Some she has decked with what looks 

■* The genera Emuolpua, F. Laiviu ima^ Lair. lipurhiUs, llcrbbt. 

Cri/ptorhunchm / KtUcni'f, Kirhy. 
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like liquid drops, or plates of gold and silver®; or with 
scales or pile, which mimic the colour and emit the ray 
of the same precious metals \ Some exliibit a rude ex- 
terior, like stones in their njitivc state while others re- 
present their smooth and diining face after they have 
been submitted to the tc>ol <>t the polisher: others, again, 
like so many J^yguiy Atlasc ^ bearing on their backs a 
microcosm, by tiie ruggcvl and ra.5o»i., .^.i-votions and de- 
pressions of their Li.oercuiakd % i.st, jn’ese it to the eye 
of the beholder ho unapt liniUition of the uiiecjual surlbcii 
of the earth, now liorrid with uiis-shapcn rocks, lidges, 
and precipices — now swelling into liills and nioimlains, 
and now sinking into valleys, glens, and caves ; while 
not a few are covered witii bjariciung sj^iiies, which fancy 
may form into a forest of trees 

What numbers vie with the c*-tinning ofI!q)r5ng of Flora 
in various beauties ! some in tlie delicacy and variety of 
their colours, colours not like those of llowers evanescent 
and fugitive, but fixed and durable, surviving their sub- 
ject, and adorning it as much after death as they did 
when it was alive ; others, again, in the veiiiing and tex- 
ture of their wings ; and others in the rich cottony down 
tliat clothes them. To such perfection, indeed, has na- 
ture in them carried her mimetic art, iliat you would lie- 
clare, upon beholding some insects, that tliey liad robbed 
the trees of their leaves to form for themselves artificial 
wings, so exactly do they resemble them in their form, 

* Hesperia Citpido^ F. Pai>Ulo Passijlorw^ Lathonia, L. c^c. 

^ Pepsis fuscijicnnis, arg^enlata^ F. &c. 

The species of the genus Trox^ F. 

Many of tlie ScarabecideCy 2)ymstidiCy MacLcay, <S:e. 

® Many caterpillars of Butterjlies, Merian Surinam y 1 , xxii. xxv. 
&c. and of Saw flies. Keauiii. v. /. xii. /. 7 , 8—14, 
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siibsUnicc, mid vascular structure; some rcprcseiitiug 
green leaves, and others those that are dry and wltliered^^. 
Nay, someLinies this mimicry is so exquisite, that you 
would mistake the whole insect for a portion of the 
branching spray of a tree**. No mean beauty in some 
plants arises I'roiu the fluting and punctuation of their 
stems and leaves, and a similar ornament conspicuously 
distinguishes numerous insects, wliich also imilate witJi 
multiform variety, as may particularly be seen in tlu* ca- 
terjiillars of many species of the butterfly tr^b^^ {Pujnli’- 
onid(c\ the spines and ])rickles which are given as a Null 
me t anger e armour to sev(;ral vegetable productions. 

In fishes the lucid scales oi‘ varied hue tliat cover and 
dclend them are universally admired, and esteemed 
their peculiar ornament; but place a butterfly’s wing 
HiidcT a microscope, that avenue to unseen glories in 
new worlds, and you will discover iliat nature lias en- 
dowed the most numerous of llic insect tribes with the 
same privilege, multiplying in them tlie forms anil di- 
versi lying the colouring of this kind of clothing beyond 
all parallel. TJic rich and velvet tints of the plumage 
of birds arc not superior to what the curious observer 
may iliscover in a variety of Lepidoptcru; and those 
many-coloured eyes whicli deck so gloriously the pea- 
cock’s tail are imitated with success by one of our most 
common butterflies ‘k Feathers are thought to be pe- 
culiar to birds; but insects often imitate them in their 
antennm wings and even sometimes in the covering 

“ Various species of the genera Lociista aiul Mantis, F. 

^ Many species Phasma, Dc Geer, 1. 1. /. 1 — 34, &c. 

Vapilio lo, L. 

Cnlrx, L. Cliinmomus, Meig., and other Tipuiuhe, 

^ us, F 
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of their bodies^. — We admire with reason the coats of 
quadrui^eds, whetlier tlieir skins be covered with pile, or 
wool, or fur, yet are not perhaps aware that a vast va- 
riety of insects are clothed with all these kinds of hair, 
but iiifnjitely finer and more silky in texture, more bril- 
liant and delicate in colour, and more variously shaded 
than what any otlicr animals can pretend to. 

In variegation insects certainly exceed every other 
class of animated beings. Nature, in her sportive mood, 
when painting tbein, sometimes imitates the clouds of 
heaven ; at othfe, the meandring course of the rivers 
of the earth, or the undulations of their waters : many 
are veined like beautiful marbles ; others have the sem- 
blance of a robe of the finest net-work thrown over them; 
some she blazons with heraldic insignia, giving them to 
bear in fields sable — azure — ^\^ert — gules — argent and 
or, tesses — ^bars — Abends — crosses — crescents— stars, and 
even animals On many, taking her rule and com- 
passes, she draws with precision mathematical figures ; 
points, lines, angles, triangles^, squares, and circles. On 
others she poiirtrays, with mystic hand, wliat seem like 
liieroglyphic symbols, or inscribes them with the cha- 
racters and letters of various huiguages, often very cor- 
rectly formed^; and, what is more extraordinary, she 
has registered in others figures which tfeespond witli 
several dates of tlie Ciiristiaii era 

Nor lias nature been lavish only in the apparel and 

® Hairs of many of the Ajndce, Mm, Ap, Ang, 1. 1, 10, ** d. 1./, 1.^, 
Ptlmis imperialism L. ® Trivhius deltam F. 

^ PrUmus hfighnanuSt F. PapUio C, album, L. Bomb^x yf/, Nbc- 
tm y, F. 

® On the iindersiclc of the primary wings near the margin in pa^ 
pUio Aglaht Laf/ivnifff Sifcuc, See, 
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ornament of these privileged tribes ; in other respects 
she has been equally unsparing of her favours. To 
some she has given fins like those of fisli, or a beak re- 
sembling that of birds*; to others horns, nearly the 
counterparts of tliose of various quadrupeds. The bull 
the stag‘d, the rhinoceros^, and even the lutherto vainly 
sought for unicorn have in this rcs})cct many repre- 
sentatives amongst insects. One is armed with tusks 
not unlike those of the elephant * ; another is bristled 
with spines, as the j)orcupi^ and hedge-hog with quills^; 
a third is an armadillo in miniature; the'disproportioned 
hind legs of the kangaroo give a most grotesque appear- 
ance to a fourth and the threatening head of the snake 
is found in a fifth ^ It w'ould, however, be endless to 
produce ail the instances which occur of such imitations; 
and I shall only remark that, generally speaking, these 
arms and instruments in structure and finishing far ex- 
ceed those wliicli they resciiibic. 

But further, insects not only mimic, in a manner in- 
finitely various, every thing in nature, they may also 
witli very little violence be regarded as symbolical of 
beings out of and above nature. The butterfly, adorneil 
with every beauty and every grace, borne by radiant 
wings tlirough the fields of ether, and extracting nectar 
from every fl<^er, gives us some idea of the blessed in- 
habitants of happier worlds, of angels, and of the sj)irits 
of the just arrived at tlieir stale of perfection. Again, 


* Emphy L. AsUuSy L. 

® Lticanm CervtiSj L. 

^ Epnastes Hen'iifcs, Macleay. 
8 IHupfty L. 

' liaphiilia opfdvpsU^ L. 


Copris TaiiriiSy F. 

** Orprtdfy Latr. 

^ Mcliila spiniifcrOy Kirby, 
h Cetojila macj'opnSy Mus. 
Frandll. 
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Other insects seem emblematical of a dillei'cnt class of 
unearthly beings : when we behold some tremendous for 
the numerous horns and spines projecting in horrid 
array from their head or shoulders ; — others I'or their 
tlircatciung Jaws of jfearful lengthy, and armed witli cruel 
fangs : when wc survey the dismal hue and demoniac air 
that distinguisli others, the dens of darkness in w'hich 
tliey live, the inipui ity of their food, their predatory ha- 
bits and cruelty, the nets which they spread, and the 
pits whicli tlic^ lank to entrap the unwary, vve can scarce- 
ly lielp regarding them as aptly S3nnbolizing evil demons, 
the enemies of man, or of impure spirj^s for their vices 
and crimes driven from the regions (if ' light into dark- 
ness and piuiishment 

The sight indeed of a well-stored cabinet of insects 
will bring beibre every beholder not conversant urith 
them, forms in endless variety, which before he would 
not have thought it j)ossible could exist in nature, re- 
'sembliiig nothing that the other departments of the ani- 
mal kingdom exhibit, and exceeding even the wildest 
fictions of tile most fertile imaginations. Besides proto- 
types of beauty and symmetiy, there in miniature he will 
be amused to survey (for the most horrible creatures 
when deprived of the power of injury become sources of 
interest and objects of curiosity), to use ^ words of our 
great })oet, 

all prodigious things 

Ahoniiiiablc, unutterable, and worse 

Than fables yet have feign’d, or fear conceiv’d, 

Gorgons, and Hydras, and ChimaTas dire. 

^ This idea seems to have been present to the mind of Liimd and 
Fahrieius, when tlu^y gave to insects siieli names as JJckvbub, 

Tiitvif Tj/phoHt Ximnd, Gerj/on, and the like. 
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But llie pleasures of a student of the science to which 
I am desirous of introducing you, are far from \)cing 
confined to such as result from an examination of the 
exterior fonn and decorations of insects; for could these, 
endless as they seem, b.© exhausted, or, woiul^rliil as 
they are, lose their interest, yet new sources, exuberant 
in amusement and instruction, may be ojiened, wdiich 
will furnish an almost infinite fiiiul for liis curiosity to 
draw upon. The striking peculiarity and variety of 
structure which they exhib^ in their hrj^fhents of nu- 
trition, motion, and oviposition, in their^rgans of sen- 
sation, geiieratioi^ and the great fountains of vitality, . 
indeed their w^hole system, anatomically considered, will 
open a world of wonders to you with which you will not 
soon be satiated, and during your survey ol’ which you 
will at every step feel disposed to exclaim with the Ho- 
man naturalist — “ In these beings so minute, and as it 
were such non-entities, what wisdom is displayed, wliat 
power, what unfathomable perfection® ! ’* But even tins 
will not bring you to the end of your pleasures : you 
must leave the dead to visit the living; you must beliold 
insects when full of life and activity, engaged in their 
several einploynients, practising their various arts, pur- 
suing their amours, and preparing liabitalions for iheir 
p(i*ogeny: yotj^ust notice the laying and kind of their 
eggs, their wcmilcrful metamorphoses; their instincts, 
whether they be solitary or gi’cgarious, and the other 
miracles of their history — all of wdiich will open to you 
a richer mine of amusement and iusU’uction, I sjieak it 
without hesitation, than any other department of Natural 


PJin. //w/. iVV.1. 11. c. ^ 
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History can furnish. A minute enumeration of these 
particulai’s would be here misplaced, and only forestall 
what will be detailed more at large hereafter ; but a ra^ 
pid glance at a very few of tlie most remarkable of them, 
may serve as a stimulus to excite your curiosity, and in- 
duce you to enter with greater eagerness into tlie wide 
held to which I shall conduct you. 

The lord of the creation plumes himself upon his 
powers of invention, and is proud to enumerate the va- 
rious useful arts and luachiu^ to which they have given 
birth, not aware that “ He who tcachetli man know- 

. ledge’' has instructed these despised insects to anticipate 
liiin in maQjr of them. The builders of Babel doubtless 
thought tfieir invention of turning earth into artificial 
stone, a very happy discovery^; yet a little bee ^ had 
practised this art, using indeed a diflerent process, on a 
small scale, and the white ants on a large one, ever since 
the world began. Man thinks that he stands unrivalled 
as an architect, and tliat his buildings are without a pa- 
rallel among the works of the inferior orders of animals. 

” He would be of a different opinion did he attend to the 
histoiy of insects: he would find that many of them have 
been architects from time immemorial ; that they have 
had tlieir houses divided into various apartments, and 
containing staircases, gigantic arches^ Iflomes, colon- 
nades, and the like ; nay, that even tunnels are exca- 
vated by them so immense, compared with their own size^ 
as to be twelve times bigger than that projected by Mr. 
Dodd to be carried under the Tliames at Gravesend 


Gen. xi. X 
The white ants. 


Mcgachih muraria, Latr. 
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The modei-ii fine lady, who prides herself on the lustre 
and beauty of the scarlet hangings which adorn the state- 
ly walls of her draw'iiig-room, or the carpels tliat cover 
its floor, fimeying that nothing so rich and splendid was 
ever seen before, and pi^ng her vulgar ancestors, who 
were doomed to unsigMly wdiitc-wash and rushes, is ig- 
norant all the while, that before she or hei- aneeslors 
were in existence, and even before tlui boasted '1 yrian 
dve was discovered, a little insect had known how to 
hang the walls of its cell wjj^ ta])eslry of a scarlet more 
brilliant than any her rooms can exhibit®, and that 
others daily w'cavii^ silken carpets, both in tissue and 
texture infinitely superior to those she so iniicfe admires. 
Other arts liave been equally forestalled by ihc^sc crea- 
tures. What vast imjiortance is attached to the inven- 
tion of paper ! For near six thousand years one ol* oui 
commonest insects has known liow to make and apply it 
to its purposes ; and even pasteboard, superior in sub- 
stance and polish to any we can proilnce, is manufac- 
tured by another Wc imagine that nothing short of 
human intellect can be equal to the construction of a 
diving-bell or an air-pump — ^j^et a spider is in the daily 
habit of using the one, and, what is more, one exactly 
similar in principle to ours, but more igeniously con- 
trived ; by mea^^pf which she resides unwetted in the 
bosom of the water, and procures the necessary supplies 
of air by a much more simple process than our alterna- 
ting buckets** — and the caterpillar of a little moth knovrs 
how to imitate the other, producing a vacuum, when 


* Megnchile Papavem^ Latr, 

^ Polistes nidulamf Latr, 


*> The common wasp. 
** Aranea atjuatiea, L, 
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necessary for its purposes, willioiit any piston besides its 
own body If we think vvitli wonder of the populous 
cities which have employed tlic united labours of man 
for many ages to bring them to their full extent, what 
shall wc say to the white ants, whicli require only a few 
months to build a met)*opolis capable of containing an 
infinitely greater number of inhabitants than even im- 
perial Nineveh, Babylon, Rome, or Pekin, in all their 
glory? 

That insects should thus liave forestalled us in our 
inventions, ought to urge us to pay a closer attention to 
them and their ways than wc havcLijbithcrto done, since 
it is not at all improbable that the relult would be many 
useful hints for the improvement of our arts and manu- 
llictures, and perhaps for some beneficial discoveries. 
The painter might thus probably be furnished with more 
brilliant pigments, the dyer with more delicate tints, and 
tlie artisan with a new and improved set of tools. In 
this last resjiect insects deserve particular notice. All 
their operations are performed with admirable precision 
and dexteril y ; and though they do hot usually vary the 
mode, yet that mode is always the best that can be con- 
ceived for attaining the end in view. The instruments 
also with w'hich they arc provided are no less vronderful 
and various than the operations them^ves. They have 
tlieir saws, and files, and augers, and gimlets, and knives, 
and lancets, and scissors, and forceps, with many other 
similar implements ; several of w Inch act in more than 
one capacity, and with a complex and alternate motion 
to which we have not yet attained in the use of our 

• Fhuhvna Tinea krrarcl/n, L, 
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iooli>. Nor is the fact extraordinary as it may seem 
at first, since lie who is wise in heart and wonderful 
ill working ” is the inventor and fabricator of the appa- 
ratus of insects ; whicli may be considered as a set of 
miniature patterns drawn for our use by a Divine hand* 
I slfall hereafter give you a more detailed account of 
some of the most striking of tliesc instniments ; and if 
you study insects in this view, you will be well repaid 
lor all the labour and attention you bestow upon them. 

But a more important species of instruction than any 
hitherto enumerated may be derived Irom entomological 
pursuits. If we 4tl^nd to the history and manners of 
insects, they will furnish us with many useful lessons in 
Ediics, and from them we may learn to improve our- 
selves in various virtues. We have indeed the inspired 
authority of the wisest of mankind for studying them in 
this view, since he himself wrote a treatise uj)on them, 
and sends his sluggard to one for a lesson of wisdom *. 
And if we value diligence and indefatigable industry; 
judgement, prudence, and foresight; economy and fru- 
gality; if we look upon modesty and diffidence as female 
ornaments ; if we revere parental affection — of ail these, 
and many more virtues, insects in their various instincts 
exhibit several staking examples, as you will sec in the 
course of our coi^pondence. 

With respect to religious instruction insects are fai 
from unprofitable; indeed in this view Entomology 
seems to possess peculiar advantages above every other 
branch of Natural History. In the larger animals, 
though we admire the consummate art and wisdom ma- 

» 1 Kings iv. 33. Prov. vj. 6—8. 
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nifested ,in their structure, and adore that Almighty 
power and goodness which by a wonderful machinery, 
kept in motion by the constant action and re-action of 
the great positive and negative powers of Nature, main- 
tains in full force the circulations necessary to life, per- 
ception, and enjoyment; yet as there seems no dispro- 
portion between the objects and the different operations 
that are going on in them, and we see that they afford 
sufficient space for the play of their systems, we do not 
experience the same sensations of wonder and astonish- 
ment that strike us when we behold similar operations 
carried on without interruption in ahiihals scarcely visi- 
ble to the naked eye. That creatures, which in the scale 
of being are next to non-entities, should be elaborated 
with so much art and contrivance, have such a number 
of parts both internal and external, all so hid^finished 
and each so nicely calculated to answer its’ rad ; that 
they should include in this evanescent form such a va- 
riety of organs of perception and instruments of motion, 
exceeding in number and peculiarity of structure those 
of other animals ; that their nervous and respiratory sy- 
stems should be so complex, their secretory and digestive 
vessels so various and singular^ their parts of generation 
so clearly developed, and that these minims of nature 
should be endowed with instincts in many cases superior 
to all our boasted powers of intellect — ^truly these won- 
ders and miracles declare to every one who attends to 
the subject, “ The hand that made us is divine.” We 
are the work of a Being infinite in power, in wisdom, 
and in goodness. 

But no religious doctrine is more strongly established 
by the history of insects than that of a superintending 
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Providence. That of the innumerable species^of these 
beings, many of them beyond conception fragile and ex- 
posed to dangers and enemies without end, no link 
should be lost from the (^in, but all be maintained in 
those relative proportions necessary for the general good 
of the system ; that if one species for a while prepon- 
derate, and instead of preserving seem to destroy, yet 
counterchecks should at the same time be provided to 
reduce it within its due limjts ; and further, tliat the 
operations of insects should be so directed and overruled 
as to effect the purposes for which they were created 
and never exceed^^j^r commission : nothing q|n furnish 
a stronger proof than this, that an unseen hand holds 
the reins, now permitting one to prevail and now an- 
other, as shall best promote certain wise ends ; and say- 
ing to each| Hitherto shalt thou come and no further.” 

So complex is this mundane system, and so incessant 
the conflict between its component parts, an observation 
which holds good particularly with regard to insects, 
that if instead of being under such control it were left to 
the agency of blind chance, the whole must inevitably 
soon be deranged and go to ruin. Insects, in truth, arc 
a book in which whoever reads under proper impres- 
sions cannot avoid looking from tlie cause to the effect, 
an^ acknowledg&g bis eternal power and godhead thus 
wonderfully displayed and irrefragably demonstrated: 
and 'Whoever behedds these works with the eyes of the 
body, must be blind indeed if he cannot, and perverse 
indeed if he will not, with the eye of the soul behold in 
all his glory the Almighty Workman, and feel disposed, 
with every power of his nature, to praise and magnify 
Him first. Him last, Hisirmidst, Him without end.** 
c2 
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And now havin'^ led you to the vestibule of an august 
temple, which in its inmost sanctuary exhibits enshrined 
in glory tlie symbols of the Divine Presence, I should 
invite you to enter and give a tongue to the Hallelujahs, 
which every creature in its place, by working his will 
with all its faculties, pours forth to its great Creator : 
but I must first endeavour tb teniove, as I trust I shall 
eflectually, those objections to the study of these interest- 
ing beings which 1 alluded to in the outset of this letter, 
and this shall be the aim of my next address. 

I am, &t\ 
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OBJEC TI O NS A NS JVE It E D. 

In my last I gave you a general view of the sc it nee ol 
Kntomology, and ciulcavoiued to piove to joii that it 
possesses attractions .nul beauty suHicient to reward any 
student who may profess himself its votary. I am now 
to consider it in g less alliniiig light, as a pursuit at- 
tended by no small degree of oblo(|uy, in consetjuenee 
of certain objections thought to be urged with gieat 
force against it. To obviate these, and remove eveiy 
scruple from your mind, shall be the business of the 
present letter. 

Two principal objections are usually alleged with great 
confidence against the study and pursuit of insects. By 
some they aie dciided as trifling and unimportant, and 
deemed an egregious waste of time and talents; bv others 
the}' are reprobated as unteeling and cruel, and as tend- 
ing to harden the hcarU 

I. I shall begin with the first of those objections — 
that the entomologist is a mere trifler. As for the silly 
outcry and abuse of the ignorant vulgar, who arc alw'ays 
ready to laugh at what they do not understand, and be- 
cause insects are minute objects conclude that the study 
of them must be a childish pursuit, I shall not waste 
words upon what I so cordially despise. But ^ince even 
learned men and philosophei s, fiom a partial and pit- 



22 


OBJECTIONS ANSWERED. 


judiced view of the subject, having recourse to this com-' 
mon-place logic,' ^re sometimes disposed to regard all 
inquiry into these minutim of nature as useless and idle, 
and the mark of a little mind; to remove such prejudice 
and misconceptions 1 shall now dilate somewhat upon 
the subject of Ctd homo ? 

When we see many wise^^d learned men pay atten- 
tion to any particular depali^ent of science, we may 
naturally conclude that it is on account of some profit 
and instruction which they foresee may be derived from 
it; and therefore in defending Entomology I shall first 
have recourse to the Argimcnlum ad verecundianij and 
mention the great names that have cWtivated or recom- 
mended it. 

We may begin the list with the first man that ever 
lived upon the earth, for we are told that he gave a 
name to every living creature amongst which insects 
iiiiist be included ; and to give an appropriate name to 
an object necessarily requires some knowledge of its di- 
stinguishing properties. Indeed one of the principal 
pleasures and employments of the paradisiacal state was 
probably the study of the various works of creation*^. 
Before the fall the book of nature was the Bible of man, 
in which he could read the perfections and attributes of 
the invisible Godhead and in it, as in a mirror, behold 
an image of the things of the spiritual world. Moses 
also appears to have been conversant with ou^little 
animals, and to have studied them with some attention. 
This he lias shown, not only by being aware of th^di- 
btinctions wliich separate the Gryllidco (Gryllus^ L.) mto' 

• Gen. ii, 19. Linn. Fn, Succ. Praef. ' Rom. i, 19, 20. 
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different genera but also by noticing the different di- 
rection of the two anterior from lhd*ffeur posterior legs 
of insects ; for, as he speaks of them as going upon four 
legs it is evident that he considered the two anterior 
as arms. Solomon, the wisest of mankind, made Na- 
tural History a peculiar object of study, and left treatises 
behind him upon its various branches, in which creeping 
things or insects were not ^overlooked ; and a wiser than 
Solomon directs our attention to nulural productions, 
when he bids us consider Uie lilies of the field teaching 
us that they are more wordiy of our notice than the 
most glorious works of man : he also not obscurely inti- 
mates tliat insectt'lire symbolical beings, when he speaks 
of scorpions as synonymous with evil spirits thus giv- 
ing into our hands a clue for a more profitable mode of 
studying them, as furnishing moral and spiritual instruc- 
tion. 

If toHhese scriptural authorities wc add those of un- 
inspired w riters, ancient and modern, the names of many 
worthies, celebrated both for wisdom and virtue, may be 
produced. Aristotle among the Greeks, and Pliny the 
elder among the Romans, may be denominated the fa- 
thers of Natural History, as well sis the greatest philo- 
sophers of their day; yet both these made insects a jhin- 
cipal object of their attention : and in more recent times, 
if we look abroad, what names greater than those of 
Malpighi, Vallisnieri, Swammerdam, Leeuwen- 
hoek, Reaumur, Liiinc, De Geer, Bonnet, and the 

Hubers;? and at home, what philosophers have done 

' & 

* Levit. xi. 21, 22. Lichtenstein in lAm, Trans, iv. 51, 52. 

Levit, xi. 20. conf. Bochart. ilierozmr, ii, 1. 4. c. 407-fi. 

<^*1 Kings iv, 33. Luke xii. 27. ^ Ibid. x. 19, 20. 
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more honour to their country and to human nature than 
Ray, Willughby, Lister, and Dcrhain ? Yet all these 
made the study of insects one of their most favourite 
pursuits; and, as if to ))rove that this study is not in- 
compatible with the highest flights of genius, wc can add 
to the list the name of one of the most sublime of our 
poets. Gray, who was very zealously devoted to Ento- 
mology. As far therefore as,:;^iinmes have weight, the 
.above enumeration seems sufficient to shelter the votaries 
of this j)leasing science from the charge of folly. 

Jiut we do not wish to rest our defence upon authori- 
ties alone ; let the voice of reason be heard, aiid our jus- 
tification will be complete. The entomologist, or, to 
speak more generally, the naturalist (for on this (piestion 
of’ Cuibono? every student in all departments of Na- 
tural History is concerned), if the follow'ing considera- 
tions be allowed their due w’cight, may claim a much 
higher station amongst the learned than has hitherto 
been conceded to him. 

There are two principal avenues to knowledge — the 
study of words and the sluily of things. Skill in the 
learned languages being often necessary to cmible us to 
ac(|uire knowledge in the former way, is usually consi- 
dered as knowledge itself; so that no one asks Cui bonoP 
when a person devotes himself to the study of verbal 
criticism, anti employs his time in correcting the errors 
that have crcjit into the text of an ancient WTiter^^^ilii- 
deed it must be owned, though j)erhaps too much stress 
is sometimes laid upon it, that this is very useful to 
able us to ascertain his true meaning. But after jul, 
words are but the arbitrary signs of ideas, and have no 
value independent of those ideas, further than whataiises 
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from congruity and harmony, the mind being dissatisfied 
when an idea is expressed by inadequate words, and the 
ear offended when their collocation is inharmonious. To 
account the mere knowledge of words, therefore, as wis^ 
dom, is to mistake the cask for the wine, and the casket 
for the gem. I say all this because knowledge of words 
is often extolled beyond.i^^just merits, and jnit lor all 
wisdom, while knowledge of things, especially of the j)ro- 
diiclions of nature, is derided as if it were mere folly. 
We should recollect that God hath condescended to in- 
struct us by both these ways, and therefore neither of 
them should be depreciated. He hath set before us his 
word and his world. The former is the groat avenue to 
truth and knowledge by the study of words, and, as be- 
ing the iininediate and authoritative revelation of his will, 
is entitled to our principal attention ; the latter leads us 
to the same conclusions, though less directly, by the study 
of things, which stands next in rank to that of Gwl’s 
w'ord, and before that of any work of man. And whe- 
ther we direct our eyes to the planets rolling in their or- 
bits, and endeavour to trace the laws by whicli tlicy are 
guided through the vast of space, whether we analyse 
those powders and agents by which all the operations of 
nature are performed, or whether w^e consider the vari- 
ous ])roductions of this our globe, from the mighty cedar 
to tlie microscopic mucor — from the giant elephant to the 
invi^|3e mite, still we arc studying the w'orks and won- 
ders of our God. The book, to whatever page w'c turn, 
isL^ittqii by the finger of him who created us; and in it, 
provided our minds be rightly disposed, wc may read his 
eternal verities. And the more accuiatc and enlarged 
our knowledge ol his works, tlic better shall >ve be able 
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to understand his'word; and the more practised we are 
in his wordy the more readily shall we discern his truth 
in his works ; for, proceeding from the same great Au-- 
thor, they must, when rightly interpreted, mutually ex- 
plain and illustrate each other. 

Wlio then shall dare maintain, unless he has the har- 
dihood to deny that God created them, that the study of 
insects and their ways is trifl&g or unprofitable? Were 
they not arrayed in all their beauty, and surrounded with 
all their wonders, and made so instrumental (as I shall 
hereafter prove them to be) to our welfare, that we might 
glorify and prmse him for them? Why were insects made 
attractive, if not, as Ray w ell expresses it, that they might 
ornament the universe and be delightful objects of con- 
templation to man * ? And is it not clear, as Dr. Paley 
has observed, that the production of beauty was as much 
in the Creator’s mind in painting a butterfly pr in stud- 
ding a beetle, as in giving synmietry to the human frame, 
or graceful curves to its muscular covering*^? And shall 
we think it beneath us to study what he hath not thought 
it beneath him to adorn and place on Uiis great theatre 
of creation ? Nay, shall we extol those to the skies who 
bring together at a vast expense Uie most valuable speci- 
mens of the arts, the paintings and statues of Italy and 
Greece, all of which, however beautiful,, as works of man, 

* Quaeri fortassc a nonnallis potest, Quis PapiUoniim mus sit? 
Hespondco, Ad ornatiim Universi^ et ut hominibus specta^^ siat : 
ad nira illustmnda velut tot bractese inservientes. Qiiis cnim eximiam 
caruin pulchritiidincm et varictatcin contemplans mira v6lupta^non 
afHciatur ? Quis tot colorum et schcniatum elcgantias natura^P$us 
ingenio excogitatas ct artiPici penicillo clcpictas ciiriosis ociifiif in<. 
tiiens, divinaB artis vestigia cis i]iiprcsi>a non agnoscat et miretur?’* 
Rai. Ilkt. Im. 100. 

Kai. ThefiL 
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fidtt short of perfection; and deride and upbraid those 
who collect, for the purpose of admiring their beauty, 
the finished and perfect chetd’oeuvres of a Divine artist? 
May we gaze with rapture unblamed upon an Apollo of 
Belvedere, or Venus de Medicis, or upon the exquisite 
paintings of a Raphael or a Titian, and yet when we be- 
hold with ecstasy sculptor^ that aie produced by the 
chisel of the Almighty, ^Md the inimitable tints laid on 
by his pencil, because an insect is the subject, be exposed 
to jeers and ridicule? 

But there is another reason, which in the present age 
renders the study of Natural History an object of im- 
portance to ever}^ Well-wisher to the cause of Religion, 
who is desirous of exerting his faculties in its defence. 
For as enthusiasm and false religion have endeavoured 
to maintain their ground by a perversion of the text of 
scriplure^ so also the patrons of infidelity and atheism 
have laboured hard to establish their impiety by a per- 
version of the text of nature^ To refute tlie first of these 
adversaries of truth and sound religion, it is necessary 
to be well acquainted with the of God ; to refute 
the second, requires an intimate knowledge of his ; 
and no department can furnish him with more powerful 
arguments of every kind than the world of insects — every 
one of which cries out in an audible voice, There is a 
God — he is Almighty, all-wise, all-good — ^his watchful 
pro^^ence is ever, and every where, at work for the pre- 
servation of all things. 

f But since mankind in general are too apt to look chiefly 
this world, and to regard tilings as important or other- 
wise in proportion as they arc connected with sublunary 
interests, and promote our present welfare, I shall pro- 
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ceed further to prove tlmt the study of insects may be 
productive of consiilerable utility, even \i} this view, and 
may be re^ardeu iu some sort us a necessary or at least 
a very useful coneouiilunt of many arts and scu nces. 

The iinp(»rlau( V of insects to u.> both as sources ofg(.>od 
or evil, I shall cndLUvour to prove* at larf*e herealier ; but 
for the present, taUini»'thls for j^ninted, it necessarily fol- 
lows that tlie sliulv of ilieui must also be iin[)ortant. For 
when we suller iV(an tlu‘ni, if vve do not know the cause, 
how are we to ai)p!y a remedy that may dijuinisii or pre- 
vent tlc'ir 3 avaues :f Ignorance in this respect often oc- 
casions ns io jnislake our enemies for our fritsids, and 
our Iriends for our eru niies: so lliat when we think to do 
good V j only do harm, destroying lire innocent and let- 
ting the guilty escajK*. Many such instauees lia\e oc- 
curred. You know the urango-colourcd lly ol‘ the wlieat 
(Tipula 7/77/c/, K irby iu Linn. Trans. Ctridomi/ia^ Latr.), 
and have read the account of tlie damage done by tliis 
little insect to that important grain; you are aware also 
that it is given in charge to three little parasites to kee)) 
it within due limits ; jx*t at first it was tlie general opinion 
of unscientific men, that these destroyers of our enemy 
were its parents, and the original source t>f all the mis- 
chief MiddlctOn, in his jl^rkuUurc of Middlescx^^ 
speaking of tlic Aphis tliai is so injurious to the bean, 
(ells us that the auly-birds aresujiposed either tOjgenc- 
rate or to leed upon them*’. Had he been an entomolo- 
gist, he would have been in no iUaibt whether they were 
beneficial or injurious : on the contrary, he would have 
recommended tliat they sliould be encouraged as friends 

• Kirliy, iii I/um. Tiauji, iv. 21V2. iSce also a letter signed C. 

in the Crmf* Ma^A'or August 1711a. T. 10^^* 
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t<j irtan, sincv no iii-,ect.s :nv t»'iviiin‘ di voinvix o{‘ tin* 
Aphides- The cojifoiiiMling of the iip|)l<‘ Aphis, lliMt hiis 
done such cxttMisive injury to our oi < h;n ds, with otliers, 
has led to ))roC(‘(!(lini>;s still more injurious. This is one 
of (hose species from the skin t)r whiel) transpires a white 
cottony s<*cretion. Some of the pn>pri<‘lors of* orehanls 
about Kvesliam, observin^yj an inse rt wliich secreted a si- 
milar substance u))on the poplar, iiieej^ined that fr(»m ties 
tree tin ‘ cn ‘a lure which th(‘y had il>niul so Jioxions was 
generated; and in c<mse(|uenc< of this )iiisraken notion 
cut down all llieir po})lars^. '('he s.nne ini’istinct ideas 
might have inducexl iluan Itj illl all lla^ir larches and 
IxH'chcs, since they also are inh sted by Aphides wjiich 
Irajispire a similar sidjstaiu'e. IJadllu ^e fu-rsoiis |h)s- 
>essed any entomologu'al kie'..led,.rt , v^ou^d liave 

#'*xamined atid compared tin; insects belbiv ilu y had form- 
4il their opinions, an<l beinir convinced that tin; poplar 
-ukI apple Apliis ar<' <listinct species, would have stived 
their trees. 

IJot could an entomological observer even ascertain 
the s[>ccies of* any noxious insect, still in many cases, 
without i’urt her information, he may fall short of Jii.s j)ur- 
pose of prevention, '^rinis w e are told (hat in (lermany 
the gardeners and coun(r> peoph^, with gri jit iiuhistry, 
gjallier wliole baskets lidi die catiupillar «)!’the destruc- 
tive Cabbage moth {Noctua lirassiiur^ I'ab.) and then bury 
them, wliich, as Hoi sel well observes is just as if w'e 
bhoiihl emleavour to kill a crab by covering it witli wa- 
tdf ; for, many of them being full grown and ready to 
puss into tlieir next state, whicli they do underground, 
instead of destroying tliem by this manceiivrc, their nj> 

^ follrt, in Month. AIai\. Nxxii, .T30, ** liorscl I. iv. 170. 
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peariiig again the following year in greater numbers is 
actually facilitated. Yet this plan applied to our com- 
mon cabbage caterpillar, which does not go underground^ 
would succeed. ' So that some knowledge of the manners 
of an insect is often requisite to enable us to check its ra- 
vages effectually. Witli respect to noxious caterpillars 
in general, agriculturists and gardeners are not usually 
aware that the best mode of preventing their attacks is to 
ilestroy the female fly before she has laid her eggs, to do 
which the moth proceeding from each must be first as- 
certained. But if their research were carried still further, 
so as to enable them to distinguish the pupa and discover 
its haunts, and it would not be at all difficult to detect 
that of the greatest pest of our gardens, the cabbage but- 
terfly, the work might be still more effectually accom- 
plished. Some larvae are polyphagous, or feed upon a 
vai'iety of plants ; amongst others that of the yellow-tail 
moth [Bombyx chry^orhccay F.); yet gardeners think they 
have done enough if they desU’oy the web-like nests which 
so often deform our fruit trees, without suspecting that 
new armies of assailants will wander from diose on other 
plants which they have suffered to remain. Thus will 
thousands be produced in the following season, which, 
had they known how to distinguish them, might have 
been extirpated. Another instance occuri’ed to me last 
year, when walking with a gentleman in his esta|e at a 
village in Yorkshire. Our attention was attracted by se- 
ver4l circular patches of dead grass, each having a stick 
with rags suspended to it, placed in the centre. I at ^tice 
discerned that the larva of the cock-chafer had eaten the, 
roots of the grass, which being pulled up by the rooks 
that devour this mischievous grtib, these birds had been 
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mistaken by the tenant lor the cause of the evil, and the 
rags were placed to frighten away his best friends. On 
inquiry why he had set up these sticks, he replied, “He 
could n’t beer to see’d nasty craws pull up ail’d gess, and 
sae lie’d set’d bairns to hing up some and clouts to flay 
’em away. Gin he’d letten ’em aleau they’d scan hev 
rented up ail’d close.” ISjpr could I convince him by all 
tliat I could say, that the rooks were not the cause of the 
:.fiviU Even philosophers sometimes fall into gi*oss mis- 
takes from this species of ignorance. Dr. Darwin has ob- 
served, that destroying the beautiful but injurious wood- 
peckers is the only alternative for preventing the injury 
they do to our forest-trees by boring into them“; not 
being aware that they bore only those trees whicli insects 
have previously attacked, and that they diminish very 
considerably the number of such as arc prejudicial to our 
forests. 

From these fiicts it is sufficiently evident that entomo- 
logical knowledge is necessary both to prevent fatal mis- 
takes, and to enable us to check with effect the ravages 
of insects. But ignorance in this respect is not only un- 
fit to remedy the evil ; on the contrary, it may often be 
regarded as its cause. A large proportion of the most 
noxious insects in every country are not indigenous, but 
have been imported. It was thus that the moth {Tinea 
Mel^ella) so destructive in bee-hives, and the aspara- 
gus o^tle {Lenta Asjparagi^ F.) were made denizens ot 
l^^den**. The insect that has destroyed all the peach- 
in St. Helena was imported from the Cape : and at 
home (not to mention bugs and cock-roaches) the great 
pest of our orchards, before mentioned, the apple Aphis, 

* « Phi/tofogia^ Ij\S, *’ Fn. Sitec. 






there is good reason to believe, was introcluced widi som^ 
ibrcigii apple-trees. Now, extensive as is our coinmei'ce, 
it is next to impossible, by any precautions, to prevent 
the imj)ortation of these noxious agents. A cargo, or 
even a sample, of peas Ironi North America miglit pre- 
sent us with that ravager of pulse, the pca-bcetle {Bru- 
ckus Fisi^ L.); or the famed Hessian fly, which some 
years ago caused such trepidation in our cabinet, might' 
be conveyed liero in a shipload of wheat. Leeuwenhoek’s' 
wolf {Titica grandla^ F.) might visit us, in a similar con- 
veyance, li’om Holland or France. But though intrO'p 
duced, were Entomology a more general pursuit, their 
presence w'ould soon be detected, and the evil at once 
nij)t in the bud ; whereas in a country where this science 
was not at all or little cultivated, they \vould most pro- 
bably have increased to such an extent before they at- 
tracted notice, that every effort to extirpate them would 
be ineffectual. ^ 

It is needless to insist upon the importance of the study 
of insects, as calculated to throw light upon some of the 
obscurest }K)ints of genejal physiology ; nor would it be 
difficult, tliough the task might be invidious, to point out 
how grossly incorrect and deficient are many of the spe- 
culations of our most eminent philosophers, solely from ’ 
their ignorance of this important branch of Natural His- 
tory. How little qualified would that physiologist be to 
reason conclusively upon the mysterious subject of ' 
ration, who should be ignorant of the wonderful and un- 
looked-for fact, brought to light by the investigatioi]^j|>f ' 
an entomologist, that one sexual intercourse is sufficieq^ 
to fertilize the eggs of numerous generations of Aphides ! 
And how defective would be all our reasonings on the 
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powers of nutrition and secretion, had we yet to learn 
that in insects both are In action unaccompanied by the 
circulating system and glands of larger animals ! 

Ill another point of view entomological information is 
very useful. A great deal of unnecessary miscliief is pro- 
duced, and unnecessary uneasiness occasioned, by what 
are called vulgar errors, and that superstitious reliance 
upon charms, which prevents us fi om having recourse to 
remedies that are really efficacious. Thus, for instance, 
eating figs and sweet things has been supposed to gene- 
rate lice '^. Niue larvae of the moth of the w'ild teasel in- 
closed ill a reed or goose quill have been reckoned a re- 
medy for ague^. Matthiolus gravely affirms that every 
oak-gall contains either a fly, a spider, or a worm, and 
that the first foretells war, the second pestilence, and the 
third famine In Sweden the peasants look upon the 
grub of the cock-chafer as fiirnishiiig an unfailing pro- 
gnostic wdiether the ensuing winter will be mild or se- 
vere; if the animal have a blueish hue (a circumstance 
W'hich arises from its being replete witli food) tliey affirm 
it will be mild, but on the contrary if it be white the wea- 
ther will be se^re^ and they carry this so far as to fore- 
tell, that if the anterior part be white and the posterior 
blue, the cold will be most severe at the beginning of the 
winter. Hence they call this grub licmarJcdse-mask^ or ’ 
prognostic worm**. A similar augury as to the harvest 
is drawn by the Danish peasants from the Acari Avhich 
infest the common dung beetle {Scai'abccus stercorarius^ 
called in Danish Skarnbosse or TorbisL If there arc 

hr’ 

•; Amoreiix, 276. ** Rai. Cat, Cant, 45. IlisL Im, 341. 

^ ComnienU in Dioscor, 1. 1. c. 23. 214. Lesser, h, ii. 280. 

De Geer, iv, 275-0. 
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many of these mites between the fore feet, they believe 
that there will be an early harvest, but a late one if they 
aboinul between the hind feet The appearance of tjie 
death’s head moth {Sphmx Atropos^ L.) has in soMe 
countries produced the most violent alarm and trepida- 
tion amongfit the people, who, because it emits a plain- 
tive sound, and is marked with what looks like a death’s 
liead upon its back, regarded it as the messenger of pes- 
tilence and death*’. We learn from Linne that a similar 
supei'stition, built upon the black hue and strange aspect 
of that beetle, prevails in Sweden with respect to Bldp% 
mvrtisaga^ L. ; and in Barbadocs, according to Hughes, 
the ignorant deem the appearance of a certain grasshop- 
per in their houses as a sure presage of illness to some 
of the family 

One would not think that the excrements of insects 
could be objects of terror, yet so it has been. Many 
species of Lepidoptcra, when they emerge from the pupa 
state, discharge from their anus a reddish fluid, Ji^hich, in 
some instances, where their numbers have been consider-*’ 
able, hfis produced the appearance of a sliower of blood; 
and by this natural fact, all tliose bloody showers, re- 
corded by historians as preternatural, and regarded whero 
they happened as fearful prognostics of impending evil^, 
arc stripped of their terrors, and reduced to the class of 
events that happen in the common course of natu^ 
That insects arc the cause of these showers is no receht 
discovery; for Sleidan relates that in the year 1553 a 
vast multitude of butterflies swarmed through a j^eat 

■ Dethardin*; de Insectis Coleopterit Danicis, 9. 

^ Rcaum. ii. 289, ^ Faun, Suec, S22, 

A7//, Hist, of Barhad, 85. 
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part of Germany, and sprinkled plants, leaves, buildings, 
clothes and men, with bloody drops, as if it had rained 
blood *. But the most interesting account of an event 
of this kind is given by Reaumur, from whom w'e learn 
that in the beginning of July 1608 the suburbs of Aix, 
and a considei'able extent of country round it, were co- 
vered with what appe^ed to be a shower of blood. We 
may conceive the amazement and stupor of the populace 
upon such a discovery, the alarm of the citizens, the 
grave reasonings of the learned. All agreed however in 
attributing this appearance to the powers of darkness, 
and in regarding it as the prognostic and precursor of 
some direful misfortune about to befall then?. Fear and 
prejudice would have taken deep root upon this occasion, 
and might have produced talal eiTects upon some weak 
minds, had not M. Peiresc, a celebrated philosopher of 
that place, paid attention to insects. A chrysalis, which 
he preserved in his r^binet, let him into tlie secret of tliis 
mysterious shower. Hearing a fluttering, which informed 
him his insect was arrived at its perfect state, he opened 
the box in which he kept it. The animal dew out and 
left behind it a red spot. He compared this with the 
spots of the bloody shower, and found they were alike. 
At "tiie same time he observed there, was a prodigious 
quantity of butterflies flying about, and that the drops of 
die miraculous rain were not to be found upon the tiles, 
nor event upon the upper surface of the stones, but chiefly 
in cavities and places where rain could not easily come. 
Thi& did tills judicious observer dispel the ignorant fears 
and terror which a natural phenomenon had caused**. 

The same author relates an instance of the gardener 

• Quoted in Moufiet. 10/. ^ Reauni. i. GCr* 
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of a gentleman being thrown into a horrible fright by 
digging some of the curious cases, which I shall hercafler 
describe to you, of the leaf-cutter bees, and wjiich he 
conceived to be the effect of witchcraft portending softie 
terrible misfortune. By the advipe of the priest of the 
parisli he even took a journey from Rouen to Paris, to 
show them to his master : but h^ happily havin^T^ore 
sense than the man, carried them to M. Nollet, an emi- 
nent naturalist, who having seen similar productions was 
aware of the cause, and opening one of the cases, whfte 
the gardener stood aghast at his temerity, pointed out 
the grub that it contained, and thus sent him back with 
a light lieart, rclicve<l from all his apprehensions*. 

Every one has heard of the death-watch, and knows 
of the superstitious notion of the vulgar, that in whatever 
house its drum is heard one of the family will die before 
the end of the year. These terrors, in particular in- 
stances, where they lay hold of weak minds, especially 
of sick or hypochondriac persons, may cause the event 
that is supposed to be prognosticated. A small degree 
of entomological knowledge would relieve them from all 
their fears, and teach them that this heart-sickening tick 
is caused by a small beetle {Andbium tcssellatumj F.) which 
lives in timber,- j^d is merely a call to its companiem. 
Attention to Entomology may therefore be rendered very 
useful in this view, since notliing certainly is more desi- 
rable than to deliver the human mind from the dominion 
of superstitious fears, and false notions, which having 
considerable influence on the conduct of mankind are the 
cause of no small portion of evil. 

But as we cannot well guard against the injuries ,pro- 
- Reaum. vi. <)9-100. Kirby Mon. Ap. Ang. 1 157-8^ 
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duccd by insects, or remove the evil, whether real or 
prising from misconceptions respecting tlicm, which they 
occasion, unless we have some knowledge of them ; so 
neither without such knowledge can w^e apply them, when 
beneficial, to our use. Now it is extremely probable that 
they might be made vastly more subservient to our ad- 
vantage and profit than at present, if we w^ere better ac- 
quainted with them. It is the remark of an author, who 
himself is no entomologist : Wc have not taken animals 
enough into alliance with us. The more spiders there 
were in the stable, the less would the horses siilTer from 
the flies. The great American fire-fly should be imported 
into Spain to catch mosquitos. In hot countries a re- 
ward should be offered to the man who could discover 
what insects. feed upon fleas It would be worth our 
while to act upon this hint, and a similar one of Dr, 
Darwin. Those insects might be collected and preserved 
that are known to destroy the Aphides and other inju- 
rious tribes ; and w^e should thus be enabled to direct 
their operations to any quarter where they would be most 
serviceable : but this can never be done till experimental 
agriculturists and gardeners are conversant with insects, 
and acquainted with their properties gnd economy. How 
is it that the great Being of beings preserves the system 
which he has created from permanent injury, in conse- 
quence of the too great redundancy of any individual 
species, but by employing one creature to prey upon an- 
other, and so overruling and directing the instincts of all, 
that they may operate most where they are most wanted ! 
We cannot better exercise the reasoning powers and fa- 
• cufes with wliich he has endowed us, than by copying 

* Souther’s 4lo, Notes, 510. 
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his example. We often employ the larger animals to 
destroy each other, but the smaller, especially insecte, 
we have totally neglected. Some may think, perha^ 
that in aiming to do this we should be guilty of presump- 
tion, and of attempting to take the government and di- 
rection of things out of the hands of Providence r,^but 
this is a very weak argument, which might with equal 
reason be adduced to prove that when rats and mice be^ 
come troublesome to us, we ought not to have recourse to 
dogs, ferrets, and cats to exterminate them. When any 
species multiplies upon us, so as to become noxious, we 
certainly have a just right to destroy it, and what means 
can be more proper than those which Providence itself 
has furnished ? We can none of us go further or do more 
than the Divine Will permits; and lie will take care that 
our efforts shall not be injurious to the general welfare, 
or effect the annihilation of any individual species. 

Again, with regard to insects that are employed in 
medicine or the arts, if the apothecary cannot distinguish 
a Lytta from a Carabus or Cetonia, both of which I have 
found mixed with the former, how can he know whether 
his druggist furnishes him with a good or bad article? 
And the same obs^ation may with still greater force 
apply to the dyer in his purchase of cochineal, since it is 
still more diflicult to distinguish the wild sort from the 
cultivated. There are, it is probable, many insects that 
might be employed with advantage in both these departs 
ments : but unless Entomology be more generally studied 
by scientific men, who are the only persons likely tb 
make discoveries of this kind, than it has hitherto beeh, 
we must not hope to derive further profit from them!^^ It 
seems more particularly incumbent upon the professors 
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of die divine art of healing to become conversant with 
this as well as the other branches of Natural History; 
for not only do they derive some of their most useful 
drugs from insects, but many also of the diseases upon 
which diey are consulted, as we shall see hereafter, are 
occasioned by them. For want of tliis kind of informa- 
tion medical men ru#the risk of confounding diseases 
perfectly distinct, at least as to the animal tliat causes 
them. It w'ould be a most desirable thing to have pro- 
fessors in each branch of Natural History in our univer- 
sities, and to make it indispensable, in order to the ob- 
taining of any degree in Physic, that the candidate should 
have attended these lectures. We may judge from die 
good effects that the arts have derived from tlie present 
very general attention to Chemistry, how beneficial would 
be the consequence if Entomology were equally culti- 
vated : and I shall conclude this paragraph with what I 
think may be laid down as an incontrovertible axiom : — 
That tire profit we derive from the works of creation will 
be in proportion to the accuracy of our knowledge of 
them and their properties. 

I trust I have now said enough to convince you and 
every thinking man that the study oj^sects, so far from 
being vain, idle, trifling, or unprofitafir^ may be attended 
with very important advantages to mankind, and ought 
at least to be placed upon a level with many other 
branches of science, against which such accusations are 
never alleged. 

'■/ . ' ■ 

H But I must not conceal from you that there are ob- 
jet^rs who will still return to the charge. They will 
say, We admit that the pursuits ol the entomologist 
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ar^ important when he directs liis views to the destruc- 
tion of noxious insects ; the discovery of new ones likely 
to prove beneficial to man ; and to practical experiments 
upon their medical and economical properties. But where 
arc tlie entomologists that in fact pursue this course? 
Do they not in reality wholly disregard the economical 
department of their science, and content themselves with 
making as large a collection of species as possible ; ascer- 
taining the names of such as are already described; •de- 
scribing new ones ; and arranging the whole in their ca- 
binets under certain families and genera? And can a 
study with these sole ends in view desefve a better epi- 
tliet tliiui trifling ? Even if the entomologist advance a 
step further, and invent a new system for the distribution 
of all known insects, can his laborious undertaking be 
deemed any other than busy idleness ? What advantage 
does the world derive from having names given to ten or 
twenty thousand insects, of which numbers are not big- 
ger than a pin’s head, and of which probably not a hun- 
dredth part will ever be of any use to mankind ?” 

Now in answer to this supposed objection, which I 
have staled as forcibly as I am able, and which, as it 
may be, and often urged against every branch of Na- 
tural History as at present studied, well deserves a full 
consideration, I miglit in the first place deny that those 
who have the higliest claim to rank as entomologists do 
confine their views to the systematic department of the 
science to the neglect of econoim^l observations ; and 
in proof of my assertion, I mightWfer abroad to a Linnt^, 
a Reaumur, a De Geer, a Huber, and various oUier 
names of the highest reputation ; and at home to a 
a Lister, a Derhum, a Marsham, a Curtis, a Clark, a 
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Roxburgh, &c. But I do not wish to conceal that 
tliough a large proportion of entomologists direct their 
views much further than to the mere nomenclature of 
their science, there exists a great number, probably the 
majority, to whom tlie objection w ill strictly apply. Now 
I contend, and shall next endeavour to prove, that en- 
tomologists of this d^^ription are devoting their time to 
a most valuable end ; and are conferring upon society a 
benefit incalculably greater than that derived from the 
labours of many of those who assume the privilege of 
despising their pui'suit. 

; Even ill favour of the mere butterfly-hunter — he who 
has no higher aim tljian that of collecting a 'picture of 
Lepidoplcra^ and is attached to insects solely by their 
beauty or singularity, it would not be difficult to say 
.much. Can it be necessary to declaim on the superi- 
ority of a people amongst whom iiitellcctiial pleasures, 
however trifling, arc preferred to mere animal gratifica- 
tions ? Is it a thing to be hunented 'that some ol* the 
Spitalfields weavers occupy their leisure hours in search- 
ing for the Adoiiis butterfly, and others of the more 
splendid Lepidopicra instead of spending them in play- 
ing at skittles or in an alehouse ? ^r is there in trutli 
any thing more to be wished thaii’ that the cutlers of 
Sheffield were accustomed llius to employ their Saint 
Mondays ; and to recreate themselves after a hard day’s 
- fivork, by breathing the pure air of their surrounding 
Jiills, while in search of this untaxed and undisputed 
^game**;” and that more of the Norwich w eavers w^ere foiifl 

Haworth Lej)id, BriL 44. 57. 

b Oft have I smiled tiip happy pride to see 
Of humble tradoincii in their evening glee, 
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of devoting their vacant time to plant-hunting, lik^ Jo- 
seph Fox recorded by Sir James Smith as the first raiser 
of a Lycopodium from seed ® ?” 

Still more easy is it to advocate the cause of anotlier 
description of entomologists — ^the general collectors. 
These, though not concerning themselves with’llJiLe sy- 
stem, contribute most essentially to its advanc^ent 
We cannot expect that princes, noblemen, and others 
of high rank or large fortune, who collect insects, should 
be able or willing to give up the time necessary for study- 
ing them systematically : but their museums being ac- 
cessible to the learned entomologist afford him the use 
of treasures wliich his own limited ,£imds or opportunities 
could never have brought together. As to others of l^s 
consequence that content themselves with the title of col- 
lectors, they also have their use. Having devoted them- 
selves to this one department, they become more expert 
at it, than the philosopher who combines deep researches 

When of some pleasing fancied good posscst, 

Each grew alert, was busy and was blest : 

Whether the call-bird yield the hour’s delight. 

Or magnified in microscope the mite ; 

Or whether tumblers, croppers, carriers seize 
The gentle nq^ ; they rule it and they please. 

There is my ffiend the weaver ; strong desires 
Reign in his breast ; ’tis beauty he admires : 

Sec to tlie shady grove he wings his way. 

And feels in hope the rapture of the day— 

Eager he looks, and soon to glad his eyes, 

From the sweet bower by nature farm’d arise 
Bright troops of virgin motlis, ai;^j|psh born butterflies. 

He fears no hail iff’’ s wrath, no baron’s blame. 

His isH lint ax’d and undisputed game. , ^ 

Crabbe’s Borough, p. 110; 

** Linn. Trans, ii. 315. , 
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with the collection of objects; and thus are many species 
brought together for the use of tlie systematist, that would 
otherwise remain unknown. 

But to proceed to the defence of systematic entomolo* 
^sts.— These may be divided into two great classes: 
the jfrst "comprising those who confine themselves to as« 
cert$i{^ng the names o¥ the insects they collect; the se- 
cond) those wlio, in addition, publish descriptions of 
new species; new arrangements of intricate genera; or 
extrications of entangled synonyms ; and who, in other 
respects, actively contribute to the perfection of tlie 
system. 

Now with regard tO;ithe first class, setting aside what 
may be urged In behalf of the study of insects consider- 
ed as the work of the Creator, it is easy to show that, 
even with such restricted views, their pursuit is as com- 
mendable, and as useful both to themselves and the com- 
munity, as many of those on w^hich we look with the 
greatest respect. To say Uie least in their favour, they 
amuse themselves innocently, wliich is quite as much as 
can be urged for persons who recreate their leisure hours 
with music, painting, or desultory reading. They fur- 
nish themselves with an unfailing provision of tliat ‘‘grand 
panacea for the tadiim — emp^nnent — ^no unim- 

portant acquisition when even Gray was forced to ex- 
claim, with reference to the necessity of “ always having 
something going forward towards the enjoyment of life, 

Happy they who jcreate a rose-tree or erect a ho- 
ney-suckle ; iliat can* ^^teh the brood of a hen, or see a 
of their own ducklings launch into the water * ! 

* Letter to Dr. Wharton. Mubon’s Life of Gra^, p. 2%. 
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and like tlic preceding class, they collect valuable ma- 
terials for the use of more active labourers, being thus 
at least upon a par with the majority of book-collectors 
and antiquaries. 

But this is the smallest half of the value of their pur- 
suit. With what view is the study of the mat|i|j^tics 
so generally recommended ? 'Not certainly for 
tical purpose — not to make the bulk of those w ho attend 
to them, astronomers or engineers. But simply to ex- 
ercise and strengthen the intellect — to give the mind a 
habit of attention and of investigation. Now for all these 
purposes, if I do not go so far as to assert that the mere 
ascertaining of the names of insec|3 is equal to the study 
of the mathematics, I have no '^Hesitation in affirming 
that it is nearly as cfFectual ; and with respect to giving 
a habit of minute attention, superior. Such is the intri- 
cjicy of nature, such the imperfection of our present ar?- 
rangements, that the discovery of the name of almost 
any insect is a problem, calling in all cases for acuteness 
"and attention, and in some for a balancing of evidence,' 
a calculation of the cliances of error, as arduous as are 
required in a perplexed law-case; and a process of ratic- 
cination not less ^trict than that whicli satisfies the ma- 
thematician. In proof of which assertion I need only 
refer any competent judge to the elaborate disquisitions 
of Laspeyres, called for by one work alone on the lepi- 
dopterous insects of a single district — the Wiener Vet*: 
zeichniss^ which occupy above tw^pJlgtodred octavo pages.*, 
and must have cost the Iearn'^!|PI|lthor nearly as much 
labour of mind as the Diictor Dnbitantium did Bjij^hop 

T , I 

aylor. 


• lllig ii. 33. iv. 3. 
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Do not apprehend that tliis occasional perplexity is 
any deduction from the attractions of the science: though 
in itsellj hi some respects, an evil, it forms in fact to 
many minds one of the chief of them. The pursuit of 
truth, in whatever path, affords pleasure : but the in- 
terei^ would cease if slie never gave us trouble in the 
chase. Horace Walpole used to say that from a child 
he* could never bring himself to attend to any book that 
was not full of proper names; and the satisfaction which 
felt in dry investigations concerning noble authors 
Uiid obscure painters, is experienced by many an ento- 
mologist who spends hours in disentangling the synonymy 
of a doubtful species. Nor would it be easy to prove 
that die wordy res^ches of t!ie one are not to cveiy 
practical purpose as valuable as those of the other. We 
smile at the Frenchman told of by Menage, that was so 
enraptured wutli the study of heraldry and genealogy, as 
to lament the hard case of our forefather Adam, who 
could not possibly amuse himself with such investiga- 
tions But many an entomologist who has felt the de- 
licious sensation attendant upon the indisputable ascer- 
tainment of an insect’s name after a long search, will feel 
inclined to indulge in similar grief for the iinliappy lot"; 
of his successors, when all shall be imooth sailing in the 
science. 

But in behalf of those who are more eminently enti- 
tled to be called entomologists — ^those who, not content 
with collecting and investigating insects, occupy them- 
selves in naming. ^|^'describing such as have been be- 
fore unobserved; iif infetnting new genera or reforming 
old; and, to say all in one word, in perfecting the 

* Andrews’s Anecdotes^ lo^. 
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system of the science, still hi^er dSiims can be urged. 
Suppose that at this moment our dictionaries of the 
French and German languages were so very defective, 
that we were unable by the use of them to profit from 
the discoveries of their philosophers ; the labours of a 
Michaelis being a sealed book to our theologU^^iahd 
those of La Place to our astronomers. On this 
tion, would not one of the most important literary €n-* 
dertakings be the compilation of more perfect dictionaries, 
and would not the humblest contributor to such an ejul 
be deemed most meritoriously engaged ? Now precis^ 
what an accurate dictionary of a particular langua^^ 
towards enabling the world to p^^'ticipate in the discos 
veries published in that languag%Tis a system of Ento* 
mology towards enabling mankind to derive advantl|[e 
from any discoveries relative to insects. A good system 
of insects containing all the known species, arranged in 
appropriate genera, families, orders, and classes, is in 
fact a dictionary, putting it within our power to ascertain 
tlic name of any given insect, and thus to learn what has 
been observed respecting its properties and history as 
readily as we determine the meaning of a new word in a 
"lexicon. In order to impress upon you more forcibly 
the absolute need <^such a system, I must enter into still 
further detail. 

There is scarcely a country in which several thousand 
insects may not be found. Now, without some scientific 
arrangement, how is the observer of^ new fact respeetji 
ing any one of them, to point distant countries 

and to posterity the particular mSlit he had in. view? 
Suppose an observer in England w^fe to find a ceitain 
beetle which he had demonstrated * to be a specific^w 
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consumption; ^was^kiecessary that this insect, 

which tliere was reason to Wieve was common in every 
part-6f tlie world, should be administered in a recent 
state. Would he not be anxious to proclaim the happy 
discovery to sufferers in all quarters of the globe ? As 
his^r^edy would not admit of transportation, he would 
other means ^tliag^ by describing it. Now the 
que^dn is, whether, on the supposition that no system 
of Entomology existed, he would be able to do this, so 
to be intelligible to a physician in North America, for 
in^nce, eager to administer so precious a medicine to 
hi$j expiring patient ? It would evidently be of no use to 
say that the specific was a beetle : there are thousands 
of different beetles it^orth America. Nor would size 

'■'Sy 

Of^Aolour be any better guide : there arc hundreds of 
beetles of the same size and the same colour. Even tlie 
plant on which it fed would be no sufficient clue ; for 
lipany insects, resembling each other to an unpractised 
eye, feed on the same plant; and the same insect in dit« 
ferent countries feeds upon different plants. HLs only 
resource, then, would be a coloured figure and full de- 
scription of it. But every entomologist knows that there 
exist insects perfectly distinct, yet so nearly resembling 
each other, that no engraving, noi^^any language other 
than that strictly scientific, can possibly discriminate 
them. After al^-therefore, the chances ai’e, that our 
tii^verer’s rem^|y, invaluable as it might be, must be 
Confined to his (jj^ immediate neighbourhood, or to 
^ose who came information from him. 

48 ut wid^^ what easefSpi made known when a system of 
exists ! Ilf the insect be already described, 
hift has bi^t to nientiqit^^® generic and trivial n^mes, and 
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I)y aid of two words e^ery entomologist, though 

in the most distant region — ^whether a Swede, a German, 
or a Frenchman; whether a native of Europe, of Asia, 
of America, or of Africa, knows instantly the very species 
that is meant, and can tliat moment ascertain whether it 
be within his reach. If the species be new and ,pnde* 
scribed, it is only necessary^ to indicate the to 

W'hich it belongs, the species to which it is mostiS^fly 
allied, and to describe it in scientific terms, whicli may. 
be done in few words, and it can at once be recognised 
by every one acquainted with the science. 

You will think it liardly creilible that there should 
be so much difliculty in describing an insect intelligibly 
without the aid of system ; but im^argiimeiUian ad homi^ 
ncTTii supported by some other facts, w ill, I conjecture, ren- 
der this matter more comprehensible. You have doubt- 
less, like every one else, in the showery days of sum- 
mer, felt no little rage at the Jiies^ w^hich iit sucli time| 
take the liberty of biting our legs, and contrive to make 
a comfortable meal through the interstices of their silken 
or cotton coverings. Did it, I pray, ever enter into your 
conception, that these blood-thirsty tormentors arc a dif- 
ferent species from those flies which you are w^ont to see 
extending the lijis of tlicir little proboscis toapieceof sugar, 
or a drop of wine ? I dare say not. But the next time you 
have sacrificed one of the former to your just vengeance, 
catch one of the latter and compare th^. I question 
after the narrowest comparison, j ou w^iot still venture a,' 
wager lliat they are the very Yet you would, 

most certainly lose your bet. not even of tlie 

same genus — one belonging to the g^nus Musca (At 
mestica^ L.^, and the other to the ^iljtus Stomoxys (S. cal* " 
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F,); and on a sccohd examination you will find 
Uidliti however alike in most respects^ they diiler widely in 
the shape of their proboscis 5 that of the Stomoxys being 
a horny sluirp-poiiited weapon, capable of piercing the 
flesbf while the soft blunt organ of the Musca is perfectly 
. inc|>]^{)etent to any such operation. In future, while you 
no JcMrtger load the whole race of the house-fly with the 
execrations which properly belong to a quite different 
tribe, you will cease being surprised that an ordinary de- 
scription should be insuflicient to discriminate an insect. 
It is to this insufficiency that we must attribute our igno- 
rance of so many of the insects mentioned by the older 
naturalists, previously.to the systematic imi^rovemenls of 
the immortal Liime : and to the same cause we must re- 
fer the impossibility of determining what species are al- 
luded to in the accounts of many modern travellers and 
ilgriculturists who have been ignorant of Entomology as 
a science. Instances without number of tins impossibi- 
lity might be adduced, but I shall confine myself to two. 

One of the greatest pests of Surinam and other low re- 
gions in South America,' is the insect called in the West 
Indies, w4iere it is also troublesome, the chigoe {Pulex 
penetrans^ L.), a minute species, to the attacks of which I 
shall again have occasion to advert. This insect is men- 
tioned by almost all the writers on the countries where it 
is found. Not less than eight or ten of them have endea- 
, Voured to give a full description of it, and some of them 
have even figured strange to say, it was not 

certainly known wh^S* it was a flea {Pulex) or a mite 
{Acarus\ till a competent naturalist undertook to investi- 
gate its history, and in a short paper in the Sxvedisk X/y/ws- 
- VOL. I. 
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actions^ proved that Linue was not mistaken in referring . 
it to the former genus. ^ 

The second instance of the insufficiency of popular 
description is even more extraordinary. In 1788 an alarm 
was excited in this country by the probability of import- 
ing, in cargoes of wheat from Nortli America, th^insect 
known by the name of the Hessian fly, whose di^adfiil 
ravages w ill be adverted to hereafter. I lowcvcr the in-, 
sect tribes are in general desjiised, they had on that oc- 
casion ample revenge. The privy council sat day after 
day anxiously debating wliat measures should be adopt- 
ed to ward oft* ** the danger of a calamity, more to be 
dreaded, as they well knew', than the plague or pesti- 
lence. Expresses were sent oft* in all directions to the 
officers of the customs at the difl*erent outports respecting 
the examination of cargoes— dispatches written to the 
ambassadors in France, Austria, Prussia, and America, 
to gain that information of tlie w'ant of which they were 
now so sensible : and so important w^as the business 
deemed, that the minutes of council and the documents 
collected from all quarters fill upwards of two hundred 
octavo pages Fortunately England contained one il- 
lustrious naturalist, the most authentic source of infor- 
mation on all subjects which connect Natural History with 
Agriculture and the Arts, to wdiom the privy council had 
the wisdom to apply ; and it W'as by Sir Joseph Banks^s 
entomological knowledge, and through his suggestions, 
that they w'cre at length cn^ledj^o form some kind of 

* Swartz in KtwrtJ, Vet, Ac, Xi/a, hand. ix. 40. Plate XXIII. Fig, 10. 

** Young’s Anmh of AgricnlUvr, xi. 408. 
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judgement on the subject. Tliis judgement was alter 
Sill, however, very imperfect. As Sir Josej^li Banks had 
never seen the Hessian fly, nor was it described in any 
entSniological system, he called for facts I'espccting its 
projiagation, and economy, which could be liad 
onj^^^n Amei-ica. The^e were obtained as speedily 
ns pSissiblc, and consist of numerous letters from indivi- 
duals; essays from magazines ; the reports of the Bri- 
tish minister there, &c. Ike. One would have supposed 
that from these statements, many of tliem drawn uj) by 
farmers who had lost entire crops by the insect, whicli 
they profess to have examined in every stage, the requi- 
site information mighthave been ac()uired. So far how- 
ever was this from being the case, that )nany of the wri- 
ters seem ignorant whethet' the insect be a moth, a fly, 
or what they term a bug. And thougli from the con- 
current testimony of several its being a Iwo-wingcd fly 
seemed pretty accurately ascertained, no intelligible de- 
scription is given, from which any naturalist can infer to 
what genus it belongs, or whether it is a known species. 
With regard to the history of its propagation and eco- 
nomy tlie statements w-ere so various and con trad ictorj^,. 
tliat though he had such a imiss of materials before him, 
Sir Joseph Banks was unable to reach any satisfactory 
conclusion. 

Nothing can more incontrovertibly demonstrate the im- 
portance of studying Entomology as a science than this 
fact. Those observa^^s, to which thousands of un-* 
scientific sufferers proved themselves incompetent, would 
have been readily made by one entomologist well versed 
in his science. He would at once have determined the 
order and genus of the insect, and whether it was a 

£ 2 
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known or new species; and in a twelveinon^.at furthest 
he would liavc ascertained in what manner it made its at-- 
tacks, and whether it were possible that it niiglit be trans- 
mitted along w'itli grain into a foreign country ; and^on 
these solid data he co\^ld have satisfactorily pointed out 
the best mode of eradicating the pest, or preventing the 
extension of its ravages. 

But it is not merely in travellers and popular observers 
tliat the want of a systematic knowledge of Entomology 
is so deplorable. A great portion of tlie labours of the 
prolbundest naturalists have been from a similar cause 
lost to the w'orld. of the Insects concerning w^hich 

Reaumur and Bonnet have recorded the most interesting 
circumstances, cannot, from their neglect of* system, be 
at this day ascertained*. The former, as Beckmann‘s 
states on the authority of his letters, was before his death 
sensible of his great error hi this respect : but Bonnet, 
w'itli singular inconsistency^, constantly maintained the 
inutility of system, even on an occasion when, from his 
ignorance of it. Sir James Smith, speaking of his experi- 
ments on the barberry, found it quite 
him comprehend what plant he referi 

So great is the importance of a systematic arrange- 
ment of insects. Yet no such arrangement Iias^therto 
been completed. Various fragments towards it indeed 
exist. But tlie wrork itself is in the state of a diction- 
ary wanting a considerable proportion of the words of 
the language it professes to explain ; and placing those, 

N. * ti. 

* No one knew Reaumur’s Abcille Tapiasiera until Latrcillc, hap- 
pily combining' system with attention to the economy of in5ects,provc*cl 
it to be a new species — bis Mciyic}iihVrtpniTrh,--^U]!tt,deFourmisfi^T, 

^ liiUiothrk. vii, 1510. ‘ Toiir on the ‘ 


impossible to make 
*ed to ^. 
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which it docs contain, in an order often so arbitrary and 
defective, it is dilliciilt to discover even the page con- 
taining the "word you are in search of. Can it be denied, 
then, that they are most meritoriously employed wlio de- 
vote themselves to the removal of these defects — to the 
perfecting of the system — and to clearing the path of fii- 
lure. economical or physiological observers from the ob- 
striictions which now beset it ? And who that knows the 
vast extent of the science, and how impossible it is that 
a divided attention can embrace the whole, will contend 
that it is not desirable that some labourers in the field 
of literature should devote themselves entirely and exclu- 
sively to this object ? Who that is aware of liie import- 
ance of the comprehensive views of a rabricius, an Illi- 
ger, or a Latreillc, and the infinite saving ol* time of which 
their inquiries will be productive to their followers, will 
dispute their claim to rank amongst the most honourable 
in science ? 

11. No objection, I think, now^ rcMiuiins against ad- 
dicting ourselves to entomological pursuits, but that which 
seems to have the most weight with you, and which in- 
deed is calculated to make the deepest impi'cssion upon 
the best minds— mean the charge of inliumanity aiul 
cruelty. That the science of EnUmiology cannot be pro- 
perly cultivated without the death of its objects, and that 
this is not to be effected without putting them to some 
pain, must be allow'cd; but that this substantiates the 
charge of cruelty ngaimt us, I altogether deny. Cruelty 
is an unnecessary infliction of suffering, w hen a jierson is 
fond of torturing or destroying God’s creatures from 
mere wantonness, with no useful end in view ; or when, 
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if their doiilli be useful and lawful, he has recourse to cir- 
cuitous inodes of killing them, where direct ones would 
answ'er equally well, 'fliis is cruelty, and this with you 
I aboniinale; but not the in/liclion ol’ death when a just 
occasion calls for it. 

Thev who see lU) cruelty in the sports ol’ the lield, as 
they are calh‘d, can never, t)f course, consistently allege, 
such a charge against the enloinologisl : the tortures of 
wounded birds, of fish that swallow the hook and break 
the line, or of the hunted hare, being, beyond compari- 
son, greater t.han thos.^ ol' insects destroyed in th(‘ usual 
inode. With respect to utility, the sjiortsinan, who, 
though lie adds indeed to llie general sliH'k of I’ood, makes 
ainiisemenl liis primary object, must surely yield the 
palm to the iMitoinologi.st, w ho adds to the general stock 
of mental food, ol’lcn supplies hints ibr useful iinprovc- 
nieiits ill the arts and sciences, and the objects of whose 
pursuit, unlike those of the former, are preserved and 
may be applied to use for niuiiy years. 

But in the view e\en of those llwv who think inhuma- 
nity chargeable upon the s|)ortsman, it will be easy to 
place considerations which may rescue tlio entomologist 
from such reproof. It is well known that, iii proportion 
as w’e descend in the scale of being, the sensibility of 
the obiocts that, constitute it iliniiiiislies. The tortoise 
walks about alter losing its liead; and the Pol^lis, so 
far from being injured by the application of the knife, 
thereby acquires an extension of existence. Insensibility 
almost ec|ual!y great may be found in the insect w’^orld. 
This, indeed, might be infetTed d priori, since Provi- 
dence seems [o have been more prodigal of insect life 
than ol that of any other order of crealiu'cs, aniirialcula 
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perhaps alone excepted. No part of tlic creation is ex- 
posed to t|[li^attack of so man}’ enemies, or subject to so 
many disasters ; so that the few individuals ol‘ each kind 
which enrich the valued iniiseuni of the cnlomologisl, 
many of which are dearer to him llian gold or gems, are 
snatched from the ravenous maw ol some bird or lish or 
ivapacious insect; would have been driven ))v the winds 
into the waters and drowned; or trodden underfoot by 
man or beast, — lor it is not easy, in some parts of the 
year, to set foot to the ground without crushing these 
minute animals ; and thus also, instead of being buried 
in oblivion, they have a kind ol' immortality conferred 
upon them. Can it be believed that the IxMiefieent C-rea- 
tor, whose tender mercies arc over all his woi k*^, would < 
pose these helpless beings to such imuunerable enemi^^s 
and injuries, were they endued with the same sense of 
pain and irritability of nerve with the higher orders of 
animals ? 

But this inference is reduced to certainty, when 
attend to the facts which insects every day present to , 
proving that the very converse of oar great poet’s cun- 
elusion, as usually interpreted, 

“Tlic poor beetle that \\v tread uj)on, 

In eorporal sufferance finds a pang as great 
As when a giant dies,’* 

Ate, 

inust be regarded as nearer the truth \ Not to mention 

•» Shakespear’s intention however in this passage ^\as evidently not, 
as is often snppose<l, to excite compassiun for the insect, hut to 
prove, that 

The sense of Death is most in apprehensi<ni/' 
the actual l»ang being tiiiling. Jnr Mtaburey Act iii. 

'Scene 1. 
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the peculiar organization of insects, which strongly fa- 
vours the idea I am inculcating, but which will be con- 
sidered more properly in another place, their sang froid 
upon the loss of their limbs, even those that we account 
most necessary to life, irrefragably proves that the pain 
they sillier cannot be very acute* Had a giant lost an 
arin or a leg, or were a sword or spear run tlirough his 
body, he would feel no great inclination for running 
about, dancing, or eating. Yet a crane-fly ( Tipula) will 
leave half its legs in the hands of an unlucky boy who 
has endeavoured to catch it, and will fly here and there 
with as much agility and unconcern as if nothing had 
hajipcned to it; and an insect iinjialed upon a pin will 
olten devour its prey with as much avidity as when at 
liberty. Were a giant eviscerated, his body divided in 
the middle, or his head cut ofij it would be all over with 
him ; he would move no more; he would be dead to the 
calls of hunger; or the emotions of fear, anger, or love. 
Not so our insects. I have seen the common cockchafer 
walk about with apparent indifference after some bird 
liad nearly emptied its body of its viscera : a humble- 
bee will eat honey with greediness though deprived of 
its abdomen ; and I myself lately saw an arit; which had 
been brought out of the nest by its comrades, walk when 
deprived of its head. The head of a wasp will ^^ tnmpf 
to bite after it is separated from the rest of theoody ; 
and the abdomen under similar circumstances, if tlie 
finger be moved to it, will attempt to sting. And, what 
is more extraordinary, the headless trunk of a male 
Mantis has been known to unite itself to the other sex 


I.V. vSniith’j /’£/«/•, i, 16 Journ, dc Ph^s. xxv. 336. 
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These facts, out of hundreds that might be adduced, are 
surely sufli^ent to prove that insects do not experience 
die same acute sensations of pain with the higher orders 
of animals, which Providence has endowed Mdth more 
ample means of avoiding them ; and since they were to 
be exposed so universally to attack and injury, this is a 
most^merciful provision in their favour; for, were it 
otherwise, considering the wounds, and dismemberments, 
and lingering deaths that insects often suffer, what a vast 
increase would there be of the general sum of pain and 
misery ! You will now, I think, allow that the most hu- 
mane person need not hesitate a moment, whether lie 
shall devote himself to the study of Kiitomology, on ac- 
count of any cruelty attached to the pursuit. 

But if some morbid sentimentalist should still exclaim, 

Oh ! but I cannot persuade myself even for scientific 
pur[)oses to inflict the slightest degree of pain upon the 
most insensible of creatures — Pray, sir or madam, 1 
w^quld ask, should your green-house be infested by 
Aphides, or your grapery by the semianimatc Coccus, 
would this extreme of tenderness induce you to restrict 
your gard^er from destroying them ? Are you willing 
to deny y^lhself these unnecessary gratifications, and to 
-resign your favourite flowers and fruit at the call of your 
fine Or will you give up the shrimps, which 

by tlraS* relish enable you to play a better part with your 
bread and butter at breakfast, and thus, instead of add- 
ing to it, contribute to diminish the quantity of food ? If 
not, I shall only desire y<^ to recollect that, for a mere 
’^personal indulgence, you c'^ise the death of iin infinitely 
greater number of animals, than all the entomologists in 
the world destroy for the promotion of science. 
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To these considerations, which I have no doubt you 
will think conclusive as to the unreasonableness and in- 
consistency of the objections made against the study of 
Entomology on tlic score of cruelty, I shall only add 
that I do not intend ihcin as any apology for other than 
the most speedy and least painrul inodes of destroying 
insects; and these will be pointed out to you in a sub- 
seejuent letter. Every degree of unnecessary p,ain be- 
comes cruelly, vjF^iich 1 need not assure you I abhor; and 
from my own observations, however riuhlessly the ento- 
mologist may seem to devote the few' specimens wanted 
for scientific purposes to destruction, no one in ordinary 
circumstances is less prodigal of insect life. For my 
ow n part, I question wdiether the drowning individuals, 
which I have saved from destruction, would not far out- 
number all that I ever sacrificed to science. 

My next letter w ill be devoted to the metamorphoses 
of insects, a subject on wliicli some previous explanation 
is necessary to enable you to understand those distinc- 
tions bctw'cen their dillercnt states, which will be per- 
petually alluded to in the course of our correspondence : 
and having thus cleared the way, I shall af^’wards pro- 
ceed to tlie consideration of the injuries aM brnr/ih of 
whidi insects are the cause. %- 

I am, 
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METAMORPHOSES OF INSECTS: 

Were a naturalist to announce to tj^ world tlie tlis- 
covery of an animal whicli lor the first live years of its 
life existed in the form of a serpent; which then pene- 
trating into the earth, and weaving a shroud of pure silk 
of the finest texture, contracted itself witliin this covering 
into a body witliout external mouth or limbs, and re- 
sembling more tliaii any thing else an Egyptian mummy ; 
and which, lastly, after remaining in this state without 
food and without motion for three years longer, sliould 
at the end of that period burst its silken cerements, 
struggle through its eartliy xjovering, and start into day 
a winged bird, — what think you woulil be the sensation 
excited by this strange piece of intelligence ? After the 
first doubts of its truth were dispelled, what astonish- 
ment woul^u^eed ! Amongst the learned, what sur- 
Snises ! — what investigation.s ! Amongst the vulgar, what 
eager ^riosity and amazement ! All w'ould be interested 
in th^mstory of such an iinhcavd-of phenomenon ; even 
the most torpid w^ould flock to the sight of such a pro- 

But you ask, To what do all these improbable sup- 
Ifdsitions tend?” iSimply to rouse your attention to the 
metamorphoses of the insect world, almost as strange aial 
surprising, to wliich I am now about to direct your ^ic^^5 
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——miracles, which, though scarcely surpassed in sin- 
gularity by all that poets have feigned, and though ac-* 
tually wTought every day beneath our eyes, are, because 
of their commonness, and the minuteness of the objects, 
unheeded alike by the ignorant and the learned. 

That butterfly which amuses you with its aerial ex- 
cursions, one while extracting nectar from the tube of 
the honeysuckle, and then, the very image of fickleness, 
flying to a rose jas if to contrast the hue of its wings with 
that of the flower on which it reposes— did not come 
into the world as you now behold it. At its first exclu- 
sion from the egg, and for some months of its existence 
afterwards, it was a worm-like caterpillar, crawling upon 
sixteen short legs, greedily devouring leaves witli two 
jaws, and seeing by means of twelve eyes so minute as 
to be nearly imperceptible w^ithoiit the aid of a micror 
scope. You now view it furnished with wings capable 
of ra[)id and extensive flights: of its sixteen feet ten 
have disappeared, and the remaining six are in most re- 
spects wholly unlike those to which they have succeeded; 
its jaws have vanished, and are replaced by a curled-up 
proboscis suited only for sipping liquid sweets; the form 
of its head is entirely changed, — two long tloriis project 
from its upper surface ; and, instead of twelve invisible 
eyes, you behold two, very large, and composetl at 
least twenty thousand convex lenses, each supposed to 
be a distinct and effective eye ! 

Were you to push your examination further, and by 
dissection to compare the internal conformation qf’ the 
caterpillar with that of the butterfly, you w^oiild witness 
changes even more extraordinary. In the former you 
would find some ihoiisands of muscles, which in the laU 
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ter arc replaced by others of a form and structure en- 
tirely different. Nearly the whole body of the cater- 
pillar is occupied by a capacious stomach. In the but- 
terfly this has become converted into an almost imper- 
ceptible thread-like viscus; and the abdomen is now 
filled by two large packets of eggs, or other organs not 
visible in tlie first sUitc. In the former, two spiral ly- 
convoluted tubes were filled with a siljky gum ; in the 
latter, both tubes and silk have almost totally vanished; 
and changes equally great have taken place in the eco- 
nomy and structure ol* the nerves anti other organs. 

What a surprising transformation ! Nor was this all. 
The change from one form to the other was not direct. 
An intermediate state not less singular intervened. After 
casting its skin even to its very jaw^s several times, and 
attaining its full growth, the caterpillar attached itself to 
a leal by a silken girth. Its body greatly contracted : 
its skin once more split asunder, and disclosed an ovi- 
form mass, w^itliout exterior mouth, eyes, or limbs, and 
exhibiting no other sjnnptom of life than a slight motion 
when touched. In this state of dcath-like torpor, and 
without tastmg food, the insect existed for several months, 
until at length the tomb burst, and out of a case not 
more^an an inch long, and a quarter of an inch in dia- 
meter; proceeded the butteiHy before you, which covers 
a surface of nearly four inches square. 

Almost every insect which you see has undergone a 
transformation as singular and surprising, tlioiigh varied 
in many of its circumstances. That active little fly, now 
an unbidden guest at your table whose delicate palate 

“ ** Coenis etiani non vocaliis at Musca atlvolo.” Aristo[)Iion i/i 
Pj/tfiagonsta apiul Atlienmiin. (Monflbt. oG.) 
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selects your clioicost viands, one wliilc extending his 
proboscis to the margin of a drop of wine, and then gaily 
flying to take a more solid repast from a j)ear or a peach; 
now gamboling with his comrades in the air, now grace-; 
liilly currying his furled wings with his taper feet, — was 
but tlie other day a disgusting grub, without wings, 
W’ithout legs, w’ithout eyes, wallowing, well pleased, iiv 
the midst of a mass of excrement. 

The “grey-coated gnat,” whose humming salutation, 
while she makes her airy circles about your bed, gives 
terrific warning of the sanguinary operation in which she 
is ready to engage, was a fewr hours ago the inhabitant 
of a stagnant pool, more in shape like a fish than an in- 
sect. ^riicn to have been tak^iOiit of the water would 
iiave been speedily fatal ; now it could as little exist in 
any other element tlian air. Then it breathed through 
its tail ; now through openings in its sides. Its shape- 
less head, in that period of its existence, is now ex- 
changed for one adorned with elegantly tufted antennae, 
and furnished, instead of jaws, with an apparatus more 
artfully constructed than the cupping-glasses of the phle- 
botomist — an apparatus which, at the same time that it 
strikes in the lancets, composes a tube for pumping up 
the flow'ing blood. ^ 

The “ sliard-born beetle,” whose “ sullen horn,” as 
he directs his “ droning flight ” close past your ^^’s in 
your evening walk, calling up in poetic associatioli the 
lines in which he has been alluded to by Shakespeare, 
Collins, and Gray, was not in his infancy an Inhabitant 
of air; the first ])eriod of his life being spent in gloomy 
solitude, as a grub, under the surface of the earth. — ^The 
shapeless maggot, which you scarcely fail to meet with 
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ill some one of every liandful of nuts you craclv, would 
not alw^ays have grovelled in that humble slate. If your 
unlucky intrusion upon its vaulted dwelling had not left 
it to perish in the wide world, it would have continued to 
reside there until its full growth had been attained. Then 
it w^ould have gnawed itself an opening, and having en- 
tered the earth, and jiassed a few months in a sUite of 
inaction, would at lengtli have emerged an elegant beetle 
furnished wltli a slender and very long efeony beak : two 
wings, and two wing-cases, ornamented with yellow bands; 
six feet; and in every respect unlike the worm from which 
it proceeded. 

That bee but it is needless to multiply instances. 

A sufliclent number has been adduced to show, tliat the 
apparently extravagant supposition with which I set out 
may be paralleled in the insect world; and that the me- 
tamorphoses of its inhabitants are scarcely less astonish- 
ing than would be the transformation of a serj)ciit into 
an eagle. 

These changes I do notpui’pose explaining minutely in 
this place : they will be adverted to more fully In subse- 
quent letters?* Merc I mean merely to give you such .a 
general view of the subject as sliall impress you with its 
claims to attention, and such an explanation of the states 
throu^which insects pass, and of the diflerent terms 
made use of to designate them in each, as shall enable 
j^ou to comprehend tlie frequent allusions wliich must be 
made to them in our future correspondence. 

The states through w^iich insects pass are four : the 
egg ; the la7'va ; the pupa ; and tlic imago. 

The first of tlicse need not be here adverted to. In 
the second^ or immediately after the exclusion from the 
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egg, they arc soft, without wings, and in shape usually 
somewhat like worms. This Linnc called the lat'va 
state, and an insect when in it a larva^ adop^Ug a Latin 
word signifying a mask‘d because he considered the reaL 
insect while under this form to be as it were masked. ^ 
In the English language wc have no common term that 
ai)plies to the second state of all insects, though we 
have several for that of different tribes. Thus we call 
the coloured and often hairy larvae of butterflies and 
moths caterpillars ; the white and more compact larvae 
of flies, many beetles, &c. giubs or maggots^; and the 
depressed larvae of many other insects twrms. The 
two former terms I shall sometimes use in a similar 
sense, rejecting the last, whm:i ought to be confined to 
true vermes ; but I shall more commonly adopt Linne’s 
term, and call insects in their second state, larva:^* 

In this period of their life, during which they eat 
voraciously and cast their skin several times, insects 
live a shorter or longer period, some only a few days 
or weeks, others several months or years. Tliey then 
cease eating; fix themselves in a secure place; their 
skin separates once more and discloses an oblong body, 
and they have now attained the third state of their 
existence. 

From the swathed appearance of most insects in this 

* Gentils^ or gentles^ is a synonymous word employed ^Our old ' 
authors, but is now obsolete, except with anglers. Tims Tiisscr, in 
a passage pointed out to me by Sir Joseph Banks : — 

“ Rewerd not thy sheep when ye take ofTliis cote 
With twitches and patches as brode as a grotc; 

Let not such ungciitlenessc happen to thine 
Least flie with her gentils do make it to pine,” ^ 

For different kinds of larvae, see Platks XVII. XVIIT. XIX. 



si^te,,m which they do not badly ivsemble in miniature 
a child trussed up like a muniiny in swaddling clothes, 
according to tlie barbarous tashion once prevalent here, 
i^d still retained in many parts ol’tl^e continent; Liune 
-Aas called it the pupa state, and an insect wlien under 
this ibrm n,pupa ; — terms which will be here adopted in 
the same sense. In this stale, most insects eat no food ; 
are incapable of locomotion ; and if opcnctl^fjoem tilled 
with a watery fluid, iu which no ilistinA organs can he 
traced. Extenuilly, however, the sliapc of the pupce of 
different tribes varies considerably, and different names 
have been applied to thein. 

Those of tlie beetle and bee tribes are covered with a 
membranous skin, inclo^g in separate and distinct 
sheaths the external orgaiiS, as the antennaj, legs, and 
wings, which are consequently not closely applied to 
the body, but have their form for the most part clearly 
distinguishable. To these Aristotle originally gave 
the name of which was continued by Swam- 

merdam and other authors prior to Lijme, who calls 
them incomplcLc pupa*, and has beei\ adopted by nuiny 
English writers on insects*’. 

Butterflies, moths, and some of the two-wingeil tribe, 
are in their pupa state also inclosed in a similar mem- 
branous envelope ; but their legs, antenna;, and wings, 
arq^cloj^ely folded over the breast and sides; and the 
whole l^dy inclosed in a common case or covering of a 
horny consistence, which admits a much less distinct 
view of the organs beneath it. As these pupa; are often 
tinged of a golden colour, they were called from this 

- • U\st, Anm. 1. 5. c. 10. Pi atf. XVT. Fig. 6~0. 

XpL. I. 
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circumstance chrysa.iaes by the Greeks, and aw.elia 
by the Konians, both whicJi terms, are in some measure 
become anglicized; and thougli not strict^ applicable 
to iingilded pup®, are now often given to those of all 
lepidopterous insects*. These by Linne are denomi-^ 
natetl obtected pup®^. 

I liave said that mosit insects eat no food in the pupa 
state. Tl^ qualification is necessary, because in the 
metamorphoses of insects, as in all her other operations, 
nature proceeds by measured steps, and a very con- 
siderable number (the tribe of locusts, cockroaches, bugs, 
spiders, &c.) not only greatly resemble the perfect in- 

^ In explanation of the terms Lepidoptera, Lcpidopfcj'ous, Coleo^ 
ptera,Stc, which will frequently occur in the following pages before 
coining regularly to definitions, it i|$Neccssary here to state that they 
hav-c reference to the names given hy entomologists to the different 
orders or tribes of insects, as under : 

1 Col^ptera consisting of Beetles, Plate L Fig. 1 — G. 

^ Strepsiptera of the genera Xenos and Stt^lops, Plate II. 

Fig. 1. 

a Dermnptera of the Earwigs, Plate I. Fig. 7. 

4 Orthoptera — of Cock roaches y Locust Sy GrasshopperSy 

CricketSy Spectres, Mantes, ^c. Plate II. Fig. S. 3. 
i> Hemiptera consisting of Bugs, Cicada, Waler-scorpiom, fVater^ 
boai-meny Plant-lice, Cochineal Insects, &c. Plate II. Fig. 4. 3. 

6 Trirhoptcra consisting of the flics produced by the various species 

of Casc-wormsy Phrpganea, L. Plate III. Fig. 4. 

7 Lepidoptera consisting of BultcrflicSy Haivkmoths, and Moths, 

Plate III. Fig. 1-3. 

8 Neuroptera consisting of Dragoji-flics, Ant-liotis, Ephemera, 4^. 

Plate HI. Fig. 5, G. 

9 Hifmcnoptcra consisting of Bees, Wasps, and other in4i^||" armed 

w'ith a sting or ovipositor, and its valves, Plate IV. Fig. 1 3* 

10 Diptcra consisting of 2^'lies, Gnals, and other two-ivinged insects. 

Plate IV. Fig. 4. 5. Plate V. Fig, 1. 

1 1 Aphamptern consisting of the Flea genus. Plate V. Fig. 2, 

V2 Aptera — ■ of Mites, Lice, &c. Plate V. Fig,s3'^G. ' , 

^ Platk XVI. Fir., 10—13. ,, ■ ' 
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seel in form, but are equally capable with it of eating 
and moving. As thoje insects, however, cast their skins 
at stated j^eriods, and undergo changes, though slight, 
,|n their external and internal conformation, they are re- 
' garded also as being subject to metamorplioses. These 
pupae may be subdivide into two classes : first, those 
"comprised, with some exceptions, under the Linnean 
Aptet'a^ which in almost every respect resemble the per- 
fect insect, and w'ere called by Linne complete pu^xe; 
and secondly, those of the Linnean order Hemiplera^ 
which resemble the perfect bisect, excej)t in liaving only 
the rudiments of wings, and to which the name of semv^ 
complete pupae was applied by Linne, and that of semi- 
nymphs by some other authors There is still a fifth 
kind of pupae, which are" liot, as in other instances, ex- 
cluded from the skin of the larva, but remain concealed 
under it, and were hence called by Linne coarctate pupae. 
These, which are peculiar to flies and some other dipte- 
rous genera, may be termed cased-nympbs 

When, therefore, we employ the term jmpa^ w^c may 
refer indifferently to the third state of any insect, the 
particular order being indicated by the context, or an 
explanatory epithet. The terms chrysalis^ (dropping aw- 
relia^ which is superfluous,) nympho semi-nymph^ and 
cased-nymjihj on the other hand definitely pointing out 
the particular sort of pupa meant: just as in Botany, the 
conirKm^term pericarp applies to all seed-vessels, tlie 
' severSrkinds being designated by the names of capsule, 
silicle, &c. 

The envelope of cased-nymphs, wdiich is formed of the 
skin .of the larva, considerably altered in form and tex- 

► Plate XVI. Fig. 4. 5. Plate XVII. Fig. 1—4. 
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ture, may be conveniently called the pupavlum ^ : but la 
the artificial coverings of diflercnt itinds, whether of silk, 
wood, or earth, 8cc. which many insects of the other 
orders fabricate for themselves previously to assuming 
the pupa state, and which have been called by different 
writers, pods^ cods^ hish^ and bea^is^ I shall continue the 
more definite French term cocr;;/, anglicized mio cocoon^. 

After remaining a shorter or longer period, some 
species only a few liours, others months, others one or 
more years, in the pupa state, the inclosed insect, now 
become mature in all its parts, bursts the case which in- 
closed it, quits the pupa, and enters upon the fourth and 
last state. 

We now see it (unless it be an apterous species) fur- 
nished with wings, capable bf propagation, and often 
under a form altogether different from those which it has 
previously borne — a perfect beetle, bulterfly, or other 
insect. This Linne termed the imago state, and the 
animal that had atUiined to it the imago ; because, 
having laid aside its masJe, and cast off its swaddling 
bands^ being no longer disguised or confined, or in any 
respect imj)erfect, it is now become a true representative 
or image of its species. This state is in general referred 
to when an insect is spoken of without the restricting 
terms larva or pupa. 

Such being the singularity of the transformations of 
insects, you will not think the ancients were sc^holly 
unprovided with a show of argument as w'c are acxultom- 
ed to consider them, for their belief in the possibility of 
many ^ the marvellous metamorphoses which their 
poets recount. Utterly ignorant as they were of modern 
» Plate XVII. Fig. 3. " Plate XVII. Fig. 5-10. 
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physwlogical discoveries, tlio conversion of a caterpillar 
into a butterfly, must have been a fact sufficient to put to 
a nonplus all the sceptical oppugners of such transforma- 
tions. however we may smile in this enlightened 

age at the inference drawn not two centuries ago by Sir 
Theodore Mayerne, the editor ol‘ ilouffct's work on in- 
sects, “ that if animals ai’e transmuted .so may mclal.s’,” 
it was not, in fact, with his limited knowledge on these 
subjects, so very preposterous. It is even possible that some 
of the wonderful tales of the ancients were grafted on the 
changes wliich they observed to take place in iirsects. The 
death and revivification of the pha'iiix, from the ashes of 
which, before attaining its pcrlect stale, arose first a "worm 
(crxa>Xijf ), in many of its j)articulars resembles ^^'hat occurs 
in the metamorphoses oCjitisects. Nor is it very unlikely 
that the doctrine of the metempsychosis took its rise from 
the same source. W'luit argument would be thouglit by 
those who maintained this doctrine more plausible in fa- 
vour of the transmigration of souls, than the seeming re- 
vivification of the dead chrysalis ? Wliat more probable, 
than that its apparent reavssuniptioii of life should be ow- 
ing to its receiving for tenant the soul of some criminal 
doomed to animate an insect of similar habits with those 
which had defiled his human tenement‘s? 

At the present day, however, the transformations of 
insects have lost that excess of the {marvellous, which 

* Dcdicat. 

** priest who has drunk wine shall mij^rate into a moth or fl}-, 
feeding on ordure, lie who steals the gold of a priest shall pass a 
thousand times into the bodies of spider''. If a man shall steal honey, 
he shall be born a great stinging gnat ; if oil, an oil-drinking beetle ; 
if «alt, u cicada ; if a household utensil, an ichneumon fl^ Inshluta 
of. Mf'nn, 353. , 
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might once have furnished arguments for the fictions of 
the ancients, and the dreams of Paracelsus. We call 
them mctiiiTiorj3lioses and transformations, because these 
terms are in common u.se, and are more expressive of the 
sudden changes that ensue than any new ones. But, 
strictly, tliey ought rather to be termed a series of deve* 
lopmeiit.s. A caterpillar is not, in fact, a simple but a 
compound animal, containing within it the germ of the 
future butterfly, inclosed in what will be the case of the 
pupa, which is itself included in the three or more skins, 
one over the other, that will successively cover the larva. 
As this increases in size these parts expand, present them- 
selves, and are in turn thrown off’, until at length the 
perfect insect, which had been concealed in this succes- 
sion of masks, is displayed in its genuine form. That 
this is the proper explanation of the phenomenon has 
been satisfactorily proved by Swammerdam, Malpighi, 
and other anatomists. 11 le first-mentioned illustrious 
naturalist discovered, by accurate dissections, not only 
the skins of the larva and of the pupa incased in each 
other, but within them the very butterfly itself, with its 
organs indeed in an almost fluid state, but still perfect 
in all its parts*. Of this fact you may convince yourself 
without Swammerdam’s .skill, by plunging into vinegar 
or spirit of wine a caterpillar about to assume the pupa 
state, and letting it remain there a few days for the pur- 
pose of giving consistency to its parts ; or by boiling it 
in water for a few minutes. A very rough dissec^^ will 
then enable you to detect the future butterfly ; and you 
will find that the wings, rolled up into a sort of cord, are 


* Jlill’h !<wtu)nn, ii. ^4. t. 3/. f. 1 
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lodged between tlie first and second segment of the cater- 
pillar; that the antenna; and trunk are coiled up in front 
of the head; and that the legs, however different tlieir 
form, are actually sheathed in its legs. Malpiglii disco- 
vered the eggs of the future moth, in the chrysalis of a 
silkworm only a few <hiys old and Reauiiuir those of 
Bonibyx dispar even in the caterpillar, and that seven or 
eight days before its change into tlie pupa^. A cater- 
pillar, tlien, may be regarded as a locomotive egg, having 
for its embryo the included butterfly, which after a cer- 
tain period assimilates to itself the animal substances by 
which it is surrountled ; has its organs gradually deve- 
loped; and at length breaks through the shell which in- 
closes it. 

This explanation strips the subject of every thing mi- 
raculous, yet by no means reduces it to a simple or un- 
interesting operation. Our reason is confounded at the 
reflection tliat a larva, at first not thicker than a tliread, 
includes its own triple, or sometimes octuple, teguments; 
the case of a chrysalis, and a butterfly, all curiously fold- 
ed in each other; w’ith an apparalusof vessels for breath- 
ing and digesting, of nerves for sensation, and ol' muscles 
for moving; and that these various forms of existence 
will undergo their successive evolutions, by aid of a few 
leaves received into its stomach. And still less able arc 
vre to comprehend how this organ should at one time be 
capabljg^of digesting leaves, at another only honey ; how 
one IPpe a silky fluid should be soercted, at anotlu^ 
none ; or how organs at one pcriotl essential to the ex- 
istence of the insect, should at another be cast pnd 
. the whole system w'hich supported them vauish. 

" Dc /{nnih,/re, v'O. ’’ f^cauin i. 
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Ni)r does this explanation, thongli it precludes the 
idea of that resejnl)lancc, in every particular, which, at 
one time, was thought to obtain between the metamor- 
phosis ol’ insects, especially of the Ijejndoptera order, 
and the resurrection ol* the body, do away tluiL general 
analogy which cannot fail to strike, every one who at 
all considers the subject. Even Swammerdam, whose 
observations Jiave ))roved that the analogy is not so 
complete as had been imagined, speaking of the meta- 
morphosis of insects, uses tliese strong words: “This 
process is formed in so reniarkable a manner in butter- 
flies, that we see llieroin the resurrection painted before 
our eyes, and exemplified so as to be examined by our 
hands 'lo see, indeed, a caterpillar crawling upon 
the earth, sustained by the most ordinary kinds of food, 
which, wlien it has existed a few weeks or months under 
this humble form, its appointed work being finished, 
passes into an intermediate state of seeming death, wlieu 
it is wound up in a kind of shroud and encased in a 
coflin, and is most commonly buried under the earth, 
(thougli sometimes its scpulelirc is in the water, and at 
others in various substances in the air,) and after this 
creature and others of its tribe have rcMuaincd their de- 
stined time ill this death-like stale, to beliold earth, air, 
and water, give up their several prisoners: to survey 
them, wlien, called by the warmth of the solar beam, 
they burst from tlieir sepulchres, cast off their cerements, 
from this state ol’ torpid inactivity, come lbrtli,*^^^bride 
out of her chamber, — to survey them, I say, arrayed in 
their nuptial gloi’v, })reparcd to enjoy a new and more 
exalted condition of life, in Nvhicli all their powers are 
" 1 nils Sira mm, i. I *7 a. 
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develo|)ed, and they are arrived at the perlection of their 
nature ; when no longer confined to the earth tliey can 
traverse the fields of air, their food is the nectar of 
flowers, and love begins his blissful reign ; — who that 
witnesses this interesting scene can ficlp seeing in it a 
lively representation of man in his threefold state of ex- 
istence, and more especially of that ha])py day, when at 
the call of the great Sun of Righteousness, all that are 
in the graves shall come forth, the sea shall give up her 
dead, and death being swallowed u}> of life, the nations 
of the blessed shall liv.e and love to the ages of eternity ? 

But although llic analogy between the dilferent states 
of insects and those of the body of num is only general, 
yet it is much more comjdelc with respect to his soul. 
He first appears in this frail body — a child of the earth, 
a crawling worm, his soul being in a course of training 
and prepai’ation for a more perfect and glorious exist- 
ence. Its course being finished, it casts off the earthy 
body, and goes into a hidden state of being in Hades, 
wlierc it rests from its works, and is pre})ared for its 
final consummation. The time lor this being arrived, 
it comes forth clothed with a glorious body, not like its 
former, though germinaling from it, for though it was 
sown an animal body, it shall be raised a spiritual body,” 
endowed with augmeiitctd powers, faculties and privileges 
commensurate to its new and happy state. And here 
the rarallel holds perfectly between tlie insect and the 
nianl^The butterfly, the representative of the sou!, is 
prepared in the larva for its future state of glory; and if 
it be not destroyed by the iclineumons and other ene- 
mies to which it is exposed, sviiibolical of the vices tliat 
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destroy the spiritual life of the soul, it will come to its 
state of repose in the pupa^ which is its Hades ; and at 
length, Avhen it assumes the imago^ break forth with new 
powers and beauty to its final glory and the reign of 
love. So that in this view of the subject well might the 
Italian poet exclaim : 

Noil V* accorgctc voi, che noi siam’ vcrnii 
N ati a foriiuu* 1’ angelica farfalla ■ ? 

The Egyptian flible, ns it is supposed to be, of Cupid 
and Psyche, seems built upon this foundation. Psyche,” 
sa3's an ingenious and learned writer, “means in Greek 
the human soul; and it means also a butterfly \ of which 
apparently strange double sense the undoubted reason is, 
that a butterfly was a very ancient symbol of the soul — 
from the prevalence of this sjmibol, and the consequent 
coincidence of the names, it happened that the Greek 
sculptors frequently represented Psyche as subject to 
Cupid in the shape of a butterfly ; and that even when 
she appears in their works under the human form, we 
find her decorated with the light and filmy wings of that 
gay insect 

The following beautiful little poem falls in so exactly 
with the subject I have been discussijig, that I cannot 
resist the tempUition I feel to copy it for you, especially 

• Do you not perceive that wc arc caterpillars, born to form the 
angelic butterfly ? 

** It is worthy of remark, that in the north and west 
the moths that fly into candles are called sau/cs (souls), per^^s from 
the old notion that the souls of the dead fly about at night in search 
of light. For the same reason, probably, the common people in Ger- 
many rail them ghosts (geistchen). 

' NaresV^ JSssfr^s, i. 101-?. 



MKTAM0RPI10S£S. 


75 


as I am not aware that it has appeared any where but in 
a newspaper. 

THE BUTTERFLY’S BIRTH-DAY, 

BY THE AUTHOR Of “ THE BUTTERFLY’s BALL.” 

The shades of night were scarcely fled ; 

The air was mild, the winds were still ; 

And slow the slanting sun-beams spread 
O’er wood and lawn, o’er heath and hill ; 

From fleecy clouds of pearly hue 
Had dropt a short but balmy shower. 

That hung like gems of morning dew 
On every tree and every flower ; 

And from the Blackbird’s mellow throat 
Was pour’d so loud and long a swell. 

As echoed with responsive note 
From mountain side and shadowy dell : 

When bursting forth to life and light, 

The offspring of enraptured May, 

The Butterfly, on pinions bright. 

Launch’d in full splendour on the day. 

Unconscious of a mother’s care, 

No infant wretchedness she knew ; 

But as she felt the vernal air. 

At once to full perfection grew. 

Her slender form, ethereal light. 

Her vclvct-tcxtured wings enfold; 

nil the rainbow’s colours bright, 
mnd dropt with spots of burnish’d gold. 

Trembling with joy awhile she stood. 

And felt the sun’s enlivening ray ; 

Drank from the skies the \itai flood. 

And wojidcrM at her pluniage gny ! 
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And balanced oil her broidcrM wings. 

Thro* fields of air prepared to sail : 

Then on her vent’rous journey springs. 

And floats along the rising gale. 

Go, child of pleasure, range the iiclds. 

Taste all the joys that spring can give. 

Partake what bounteous summer yields. 

And live w hilst yet ’tis thine to live. 

Go sip the rose’s fragrant dew. 

The lily’s honeyed eiip explore, 

F roin flower to flower the search renew , 

And rifle all the w oodbine's store : 

And let me trace thy vagrant flight. 

Thy moments too of short repose. 

And mark thee then with fresh delight 
Thy golden pinions ope and close. 

ihit hark I whilst thus I musing stands 
Pours on the gale an airy note, 

And breathing from a viewless band. 

Soft silvery tones around me float ! 

— They cease — but still a voice I hear, 

A whisper’d voice of hope and joy, 

Th} liour of rest approaches near, 

“ Prepare tliee, mortal ! — thou must die I 

*• Yet start not ! —on thy closing eyes 
“ Another clay shall still unfold, 

“ A sun of milder radiance rise, 

“ A happier age of joys untold. 

“ Shall the poor worm that shocks thy sight, 
“ The Iininblest form in nature’s train, 

“ ’^I’hns rise in new'-born lustre bright, 

“ And yet the emblem teach in vain ? 
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Ah ! wlierc were once her golden eye^, 

“ Her glittering wings of* purple pride ? 

Conceal’d beneath a rude disguise, 

A shapeless mass to earth allied. 

Like thee the hapless reptile lived, 

“ Like thee he toil’d, like thee he spun. 

Like thine his closing hour arrived, 

" His labour ceased, his web was done. 

“ And shalt thou, number’d with the dead, 

“No happier state of being know ? 

“ And shall no future morrow shed 
“ On thee a beam of brighter glow ? 

“ Is this the bound of power divine, 

“ To animate an insect frame? 

“ Or shall not He who moulded thine 
“ Wake at his will the vital flame ? 

“ Go, mortal ! in thy reptile state, 

“ Enough to know to thee is given ; 

“ GO)^nd the joyful truth relate; 

“ Frail child of earth ! high heir of heaven ! ” 

A question here naturally presents itself — Why arc 
insects subject to these changes ? For what end is it 
that, instead of preserving like other animals ^ the same 
general form from infancy to old age, they appear at one 
period under a shape so different from that which they 
finally assume ; and why sliould they pass through an 
intermediate state of torpidity so extraordinary ? I can 

» A flS^ertebratc animals, viz. frogs, toads, and newts, undergo 
metamorphoses in some respects analogous to those of insects; their 
first form as tadpoles being very different from that which they after- 
wards assume. These reptiles too, as well as snakes, cast their skin 
by an operation somewhat himilar to that in larv<s. There is no- 
thing, how'ever, in their metamorphoses at all resembling the pupa 
state in insects. 
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only answer that siicli is the will of the Creator, who 
doubtless had the wisest ends in new, although we a3lre 
incompetent satisfactorily to discover them. Yet one 
reason for this conformation may be hazarded. A very 
important part assigned to insects in the economy of nOj^ 
ture, as I shall hereafter show, is that of speedily re- 
moving superabundant and decaying animal and vege- 
table matter. For such agents an insatiable voracity is 
an indispensable qualification, and not less so unusual 
powers of multiplication. But these faculties are in a 
great degree incompatible. An insect occupied in the 
work of reproduction could not continue its voracious 
feeding. Its life, therefore, after leaving the egg, is di- 
vided into three stages. In the first, as larva^ it is in a 
state of sterility ; its sole object is the satisfying its in- 
satiable hunger ; and, for digesting the masses of food 
which it consumes, its intestines are ahnost all stomach. 
This is usually by much the longest period of its ex- 
istence. Having now laid up a store of materials jfor 
tlie development of the futme perfect insect, it becomes 
Tijmpa; and during this inactive period the important 
process slowly proceeds, uninterrupted by the calls of 
appetite. At length the perfect insect is disclosed. It 
now often requires no food at all; and scarcely ever ^ 
more than a very small quantity; for the reception of 
which its stomach has been contracted, in some instances, 
to a tenth of its former bulk. Its almost sole object is h 
now die multiplication of its kind, from which it is di- 
verted by no other propensity ; and this important duty 
being performed,* the end of its existence has beeil an- 
swered, and it expires. 

It must be confessed that some objections might be ' 
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thrown out against this liypothesis, yet I think none that 
would not admit of a plausible answer. To these it is 
foreign to my purpose now to attend, and I shall con- 
clude this letter by pointing out to you tlic variety of 
new relations wliich tliis arrangement introduces into 
nature. One individual unites in itself, in fact, three 
species, whose modes of existence are often as different 
as those of the most distantly related animals of other 
tribes. The same insect often lives successively in three 
or four worlds. It is an inhabitant of the water during 
one period; of the aivth during another; and of the air 
during a third ; ancl fitted for its various abodes by new 
organs and instruments, and a new form in each. Think 
(to use an illustration of Bonnet) but of the cocoon of 
the silk-worm ! How many hands, how many machines 
does not this little ball put into motion ! Of what riches 
should we not have been deprived, if the moth of the 
silk-worm had been born a moth, without having been 
previously a caterpillar! The domestic economy of a large 
portion of mankind would have been formed on a plan 
altogether different from that which now prevails. 

I am, &c. 
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INJURIES CAUSED BY INSECTS, 

niKECT INJURIES. 

In the letter wliicli 1 devoted to the defence of Entomo- 
logy, I gave you rea.soii to expect, more effectually to 
obviate the objection drawn from the supposed insignlfi'^ 
cance of insects, that I should enter largely into the ques- 
tion of their iiiiportarice to us both as instruments of good 
and evil. This I shall now attempt; and, as I wish to 
leave upon your uiind a pleasant impression with r^^Jiect 
to my favourites, I shall begin with the last of these sub- 
jects — the injury which they do to us. 

The Almighty ordains various instruincnts for the 
punishment of oirendiiig nations : sometimes he brealls 
them to pieces with the iron rod of w'ar ; at others the 
elements are let loose against them ; earthquakes and 
floods of fire, at his word, bring sudden destruction upon 
them; seasons unfriendly to vegetation threaten them 
with famine; the blight and mildew realize these threats; 
and often, the more to manifest and glorify fiis power, 
he employs means, at first sight, apparently the most in-, 
significant and inadequate to effect their ruin ; the nu- 
merous tribes of imccts are his annies marshalled by 
liim, and by his irresistible command impelled to the 
work of destruction : where he directs them they lay 
■ Joel ii. 
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waste the earth, and famine and liic pestilence often foI-» 
low in tlicir train. 

The generality of mankind overlook or disregard tliese 
powerful, because minute, dis})ensers of punishment; 
seldom considering in how many ways tlieir \velfure is 
affected by them : but tlie fact is certain, that should it 
please God to give them a general commission against 
us, and should he excite them to attack, at the same time, 
our bodies, our clothing, our houses, our cattle, and the 
produce of our fields and gardens, we should soon be 
reduced, in every possible res})ect, to a state of exti'cme 
wretchedness; the prey of the most filthy and disgusting 
diseases, divested of a covering, unsheltered, except by 
caves and dungeons, from the inclem(‘ncy of the seasons, 
exposed to all the extremities of want and liuxiino, and 
in^the end, as Sir Joseph Banks, speaking on this sub- 
ject, has well observed driven witli all tlie larger ani- 
mals from the face of the earth. You may smile, ])erhaps, 
pnd think this a high-coloured picture, but you will re- 
collect — I am not stating the mischiefs that insects com-r 
monly do, but what they would do according to all pro- 
bability, if certain counter-checks restraining them w'ithin 
due limits had not been ])ut in action ; and which they 
actually do, as you will sec, in particular cases, when 
those counter-checks are diminished or removed. 

Insects may be said, without hyperbole, to have esta- 
blished a kind of universal empire over the earth and its 
inhabitants. This is principally conspicuous in the inju- 
ries which they occasion, for nothing in nature that pos- 
sesses or has possessed animal or vegetable life, is safe 
from their inroads. Neither the cunning of the fox, nor 

* On the hi Coni, p, ii. 
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the swiftness of llic horse or clcer, nor the strcngU^ of the 
biiffiilo, nor the ferocity of the lion or tiger, nor jtjie ar- 
mour of llic rliinoceros, nor the giant hulk or sag«acily 
of tlie elephant, nor even llie authority of imperial man, 
who boasts himself to be the lord of all, can secure them 
from becoming a prey to these despised beings. The 
air aflbrds no protection to the birds, nor the water to 
the fish ; insects pursue them all to their most secret 
conclaves and strongest citadels, and compel them to 
submit to their sway. Flora’s empire is still more ex- 
pt)scd to their cruel domination and ravages ; and there 
is scarcely one of her innumerable subjects, Irom the oak, 
the glory of the forest, to the most minute lichen that 
grows iij)on Its trunk, that is not destined to be the food 
of these next to nonentities in onr estimation. And when 
life departs from man, the inferior animals, or vegetables, 
they become universally, sooner or later, the inheritance 
of insects. 

I shall princijially bespeak your attention to tlic injur 
l ies in question as they allect ourselves. These may be 
divided into direct and indirect, lly direct injuries I 
mean every species of attack upon our own persons, and 
by indirect^ sucli as arc made upon our property. To 
the former of these I shall confine myself in the present 
letter. 

Insects, as to their direct attacks upon us, may be ai’- 
ranged in three principal classes. Those, namely, which 
seek to make us their food ; those whose object is to 
prevent or revenge an injury which they cither fear, or 
have rel^eivcd from us; and those which indeed offer us no 
violence, but yet incommode us extremely in other ways. 
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I hope I sliiili not too much offend your delicacy if I 
begin the first class of our insect assailants with a very 
disgusting genus, which lh* ** ovidencc seems loliave created 
to punisli inattention to personal cleanliness. I>iil though 
this pest of man must not be wholly passed over, yet, 
since it is lui fortunately too well known, it will not be at 
all necessary for me to enlarge upon its history. I shall 
only mention one fact which shows the astonishingly rapid 
increase of these animals, where they have once gotten 
possession. It is a vulgar notion, that a louse in twenty- 
four hours may see two generations ; but this is rather 
overshooting the mark. Leeuwenhoek, whose love for 
science overcame the nausea that such creatures are apt 
to excite, proves that tlieir nits or eggs are not hatched 
till tlie eighth day after they are laid, and that they do 
not themselves commence laying before they arc a month 
old. He ascertained, however, that a single female louse 
may, in eight weeks, witness the birth of five thousand 
descendants You remember how wolves were extir- 
pated from this country, but perhaps never suspected any 
monarch of imposing a tribute of lice upon his subjects. 
Yet wc are gravely told that in Mexico and Peru such a 
7;o/Z-tax was exacted, and that bags full of these treasures 
were found in the palace of Montezuma ^ ! ! ! Were our 
own taxes paid in such coin, what little grumbling would 
there be ! 

Two other species of this genus, besides the common 
louse, are, in this country, parasites upon the human 
body— -But already I seem to hear you exclaim, “ Why 

* Leeuw. BjnsL 1)8. I GDC. 

** Biiiglcy, Anhn, first edition, iii. 43?, St. Vlcvi'C*^ Studies, 
iv c. i. 31^^. 

o 2 
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dwell SO long on croaturos so odious and nauscjtting, 
whose injuries are confined to the jyrqfanum vidgm ? 
Leave them therefore to the canaille — they are nothing 
to us.” Not so fast, iny friend — recollect what historians 
and other writers have recorded concerning the Phthi- 
riasis or pedicular disease, and you must own that, for 
the quelling of human pride, and to j)iill clown the high 
conceits of mortal man, this most loathsome of all mala- 
dies, or one etpially disgusting, has been the inheritance 
of the rich, the wise, the noble, and the mighty; and in 
the list of those that have fallen victims to it, you will 
find poets, ])liilosot)hers, prelates, princes, kings, and 
emperors. It seems more })articularly to have been a 
judgement of (lod uj)on oppression and tyranny, wdicther 
civil or religious. Thus the inhuman Pherctima inen- 
tioned by Herodotus, Antiochus E})iphanes, the Dicta- 
tor Sylla, the two Ilerods, the Emperor Maximin, and, 
not to mention more, the great persecutor of liie Pro- 
testants, Philip tlic Second, were carried off‘by it. 

I say by this malady, or one equally disgusting^ be- 
cause it is not by any means certain, though some learn- 
ed men have so supjiosed, that all these instances, and 
others of a similar nature, standing also upon record^ 
are to be refen-red to the same specific cause ; since there 
is very sufficient reason for thinking that at least three 
different descriptions of insects are concerned in the va- 
rious cases that have been handed down to us under the 
common name of Phthiriasis. As the subject of maladies 
connected with insects, or produced by them, is both cu- 
rious and interesting, although no writer, that I am 
aware has given it full consideration, and at the same 
time falls in with my general design, I hope you will not 
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Jcgard me as guilty of presumption, and of intruding 
into die province of medical men, if I enter rather largely 
into it, and state to you the reasons that have induced 
me to embrace the above hypothesis, leaving you full li- 
berty to reject it if you do not find it consonant to reason 
and fact. The three kinds of insects to which I allude, 
as concerned in cases that have been deemed Phthiriasis, 
arc lice {Pediculi. L.), mites [Acari^ L.), and Larvee in 
general. 

As far as the habits of the genus Pediculus^ whether 
inhabiting man or the inferior animals, arc at present 
known, it docs not appear, from any well ascertained fact, 
that the species belonging to it are ever subcutaneous. 
For this observation, as far as it I’elales to man, I can 
produce the highest medical authority. Tlie louse feeds 
on the surface of the skin,’’ says the learned Dr. Mead 
in his Mcdica Sacra ; and Dr. Willan, in his palmary 
work on Cutaneous Diseases^ remarks with respect to the 
body-louse, that the nits, or eggs, arc deposited on the 
small hairs of the skin,” and that the animals are found 
on the skin, or on the linen, and not under the cuticle, 
as some authors have represented.” And he further ob- 
serves, that “ many marvellous stories arc related by Fo- 
restiis, Schenkius and others respecting lice bred under 
the skin, and discharged in swarms from abscesses, stru- 
mous ulcers, and vesications. The mode in which Pe- 
diculi are generated being now so well ascertained, no 
credit can be given to these accounts.” Thus far this 
great man, who however supposes (in w hich opinion Dr. 
Bateman concurs with him) that the authors to whom he 
alludes had mistaken for lice some other species of insects, 
which are not unfrequeiitly foaiid in putrefa^ve sores. 
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If these observations be allowed their due weight, it 
will follow, that a produced by animals residing 

under the cuticle cannot be a true Phthiriasis, and mere- 
fore the death of the poet Aleman, and of Pherecydes 
Syrius the philosopher, mentioned by Aristotle, must 
have been occasioned by some ^(Hher kind of insect For, 
speaking of the lice to which he attributes these cata- 
strophes, he says that “ they are produced in the flesh in 
small pustule-like tumours, which have no jms, and from 
which, when punctured, they issue For the sam# 
reason, the disorder which Dr. Heberdeii has described 
in his Commcnlarirs^ from the communications of JSir E. 
Wilmot, under the name of Morlms j^cdiciilarisy must 
also be a different disease, since, with Aristotle, he like- 
wise represents the insects as inhabiting tumours, from 
which they may be extracted when opened by a needle. 
He says, indeed, that in every respect they resemble the 
common lice, except in being whiter; but medical men, 
who were not at the same time entomologists, might ea- 
sily mistake an Acarus for a Pediculus'\ 

Dr. Willan, in one case of Prurigo aenilh^ observed a 
number of small insects on the patient’s skin and linen. 
They were quick in their motion, and so minute that it 
required some atU'Ution to discover them. He took them 
at first for small Pcdiculi ; but under a l(‘ns they ajipeared 
to him rather to be a nondescript species of Pulex ; yet 
the figure he gives has not the slightest likeness to the 

^ JTht, Animal. 1. 5. c, 31, 

** From the terras employed by Aristotle and Dr. Mead in their 
Account of these cases, it iifjpeiirs that the aniraul tlicy meiint could 
not be inaj'gots, but somclhiu*; bearing a more general resemblance 
to lice. 

‘ On Cui^icows DhcasiSy 88; and /. 7 / 4. 
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Jattcr genus, while it bears a striking resemblance to the 
former. It is not clear whether his draughtsman meant 
to represent the insect with six or with eiglit legs : if it 
had only six, it was probably a Pediciilus ; but if it had 
eight, it would form a new genus between the Acaridec 
and the hexapod Aplcra. Dr. Bateman, in reply to some 
(jueries put to him, at jfiy request, by our common and 
lamented friend Dr. Reeve, relates that he understood 
from Dr. Willan, in conversation, that the insect in ques- 
tion jumped in its motion. This circumstance he regards 
as conclusive against its being a Pediculus ; but such a 
consequence does not necessarily follow, since it not sel- 
dom happens that insects of the sanie genus either have 
or have not this faculty; for instance, CjfpJum hcmisphcc- 
nVw.v, Acarns Scabici^ &c. 

Dr. Willan has quoted with approbation two cases frojn 
Amatus Lusitanus, which he seems to think correctly de- 
scribed as Phthiriasis. In one of them, however, which 
terminated fatally, the circumstances seem rather hyper- 
bolically stated — I mean, where it is saitl that two black 
servants had no other employment than carrying baskets 
full of tlicse insects to the sea ! ! Perhaps you will think 
I draw^ largely upon your credulity if I call ujion you to 
believe this; I shall therefmo leave you to a^‘t as you 
please. — Thus much for pure Phthiriasis, which term 
ought to be confined to maladies produced by/Zcc. ' I 
sliall only further observe, that as many species as exist 
of these, which are the causes of disease, so maJiy kinds 
of Phthiriasis will there be. 

Acavi^ or mites, are the next insect sources of disease 
in the human spc'cies, and that not oi om*, but pmlKibly 
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of many kirfds both local and general. They are cUstin«- 
guished from Pediculi not only by their foAn, but also 
often by tlieir sitiiatidn, since they frequently establish 
themselves under the cuticle. With respect to local dis- 
orders, Dr. Adams conjectures that Acari may be the 
cause of cerlain cases of Ophthalmia, Sir J. Banks, in a 
letter to that gentleman, relates that some semnen be- 
longing to the Endeavour brig, being tormented with a 
severe itching round the extremities of the eyelids, one 
of them was cured by an Otaheitan woman, wlio wdth". 
two small splinters of bamboo extracted from between 
the cilia abundance of very minute lice, which were 
scarcely visible without a lens, though their motion, when 
laid on the tliimil), w^as distinctly perceived. These in- 
sects wore probably synonymous w^ith the Ciron dcs puli'- 
p)iercs of Sauvages‘‘. — Le Jeune, a l\*euch physician 
quoted in Mouttet, describes a case, in w hich what seems 
a difierent species, since he calls them ratlier large, in- 
fested the w’liite of the eye, exciting aii intolerable itch- 
ing^. — Dr. Mead, from the German liphemeridesy gives 
an account of a woman suckling her child, from whose 
breast proceeded very minute vermicles^^. These were 
probably Acari, and pcrha])s that species, which, from 
its feeding upon milk, Linne denominates A. Lactis, The 
great author last mentioned describes an insect, a native 
of America, under the name of Pedicidus Jticinoidcs^ 
which, upon the authority of Rolander, he informs us, 
gets into the feet of people as they walk, sucks their blood, 


** On Morbid PoisonXy 306, 307. 
^ Mcdica Saern, 101, 105. 


^ MoiifFct, ‘267. 
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oviposit^j^ ill them, and so occasions very dangerous ttl* 
cers. It would be an Acarus, he observes, but it has 
only six’ legs. Now Hermann affirms, that some species 
of Trombidium (a genus separated by Fabricins from 
Acanis) have iji no state more tliaii six Icgs^. Others of 
the tribe of Acaridee^ and the insect in question amongst 
the rest, may be similarly circumstanced ; or those that 
llolander examined might have been larvie, which in this 
tribe are usually hexapods* 

.rLinne appears to have been of opinion tluit many con- 
tagions diseases are caused by Acari‘^ How far he was 
justified in this ojiinion I shall not here inquire; facts 
alone can decide the question, and observations made by 
men ac(iuainted with Kntomology as well as the science 
of diseases. Considerable deference and attention, how- 
ever, arc certainly due to the sentiments of so great a 
naturalist, in whom these necessary qualifications were 
united in no common degree. With respect to the dys- 
entery and the itch, he aflirms that this had been mani- 
fested to his eyes* You will wash probably to know the 
arguments that may be adduced in confirmation of this 
opinion ; I will therefore endeavour to satisfy youasw'ell 
as I am able. "Hie following history given by Linne seems 
to prove the dysentery connected with Acari. 

llolander, a student in Entomology, w^hile he resided 


It IS to be hoped this new word may be admitted, as the laying 
of eggs cannot otlicrwise be expressed without a periphrasis. For 
the same reason its substantive Ov’qwsilion will be employed. 

Mem, Aptcrologiquc, 19. 

^ Insecta cjusinodi ininutisslma, forte Aenros divcrsfc speciei causes 
f sse diversorum morboruin contagiosoniin, ah analogia et experientia 
hartenus acejuisita, facili credimus negotio. Am(tn, Ac, v. 9 b 
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ia the hbYisc of tlie illustrious Swede, was atliieked by tlie 
disease in question, which quickly gave way to ihc usual 
remedies. Eight £fays after, it returned again, and was 
as before soon removed. A third time, at the^ynd of the 
same period, he was seized with it. All the while he had 
been living like the rest of the family, who had neverthe- 
less escaped. This, of conrsc^ccasioned no little inquiry 
into the cause of what had hajqiened. Linnc, aware that 
IJartlioliiuis had attributed the dysentery to hiscc/Sj w^hich 
he prolessed to have seen, recommended it to his pupil 
to examine his feces, llolaiider, following tliis advice^ 
discovered in them innumerable animalcules, which upon 
a close examination proved lo be Acari. It was next a 
fjuestion how^ he alone came to be singled out by them ; 
and thus he accounts for it. It w^as his habit not to drink 
at his mcfils; but in the night, growing thirsty, he often 
sipped some liquid out of a vessel made of junijier wood. 
Inspecting this very narrowly, he observed, in the chinks 
between the ribs, awhile line, which, when viewed under 
a lens, he found to consist of innumerable Acari, })re- 
cisely the same wnth those that he had voided. Various 
experiments were tried with them, and a })rcparation of 
rhubarb was found to destroy them most eflecLnally. lie 
afterwards discovered them in vessels containing acids, 
and often under the bung of casks®. In tlie instance 
here recorded, the ilysentery, or diarrhera, w\as evidently ^ 
produced by these Acari ; but it would be going too far, 

I apjirehend, to assert that they are invariably the cause 
of that disease. 

That Scabies, or the itch, is occasioned by jni Acarus 


.inuni. Ar. v. i)i !)8. 
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Ms not a doctrine peculiiu* to the moderns. Mouffct men- 
lions ^iiizoar, callefl also Avcnzoarjp* celebrated His- 
pano- Arabian physician of Seville, who flourished in the 
twelfth century, as the most ancient author that notices 
it. He calls these Acari little lice that creep under the 
skin of the hands, legs, aiufcfect, exciting pustules full of 
fluid*. Joubert, quoted by the same author, describes 
them under the name of Sirones or mites, as always being 
concealed beneath the epidermis, under which they creep 
lik^' moles, gnawing it, and causing a most troublesome 
itching. It appears that Mouflet, or whoever was the 
author of that part ot the Thcatrum InsecLorum^ was him- 
selt also well accpiaiiitod w’ith these animals, since he re- 
marks that their liabitation is not in the pustule but near 
it: a remark afterwards confirmed by Linne^, and more 
recently by Dr. Adams In common with the former 
of these authors, Mouflet further notices the eflect of 
warmth ujion them in exciting motion Our intelligent 
countryman also observes that they ciinnot be Pediciili, 
since they live under the cuticle, which lice never do®, 
tn the epistle dedicatory, the editor sjieaks also of these 
Acari as living in burrows which they have excavated in 
the skill near a lake ol water; from which if they be ex- 


* Mouflet, ecfl. 

Aciiriis sub ipsa pustula luiiiiine (juacremius cst, sed longius rc- 
ccssit, sequendo rugiini euticula* observutur, Anuvn, Je. v. Da. uot.’’^*. 

® ObscrvalioHs, Ac. 2J)G. 

Extractus acu et super uuguc positus, movet sc si solis ctiam ca- 
lore aJjuvetur. nhi aupr. I 'ngiii iiiipositus vix luovetur : si vero oris 
calido lialitii aifletur, agilis iu iinguc cursitat. Fn. Slice. 11)73. 

‘ Neque Syroncs isti suut de pedirulunini geneii’, ut Johannes 
Langius ex Aristotele vidclur asscrcre: nain illi cxti a cutcui vivuiit^ 
hi vero non. ubi ^upr. 
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tractcd with a needle and put upon the nail, they show 
in the sun their red head and the feet with which they 
walk*. And to close my veteran authorities, Junius thus 
explains the word Acarus, as I find him quote4in Gould- 
man’s useful dictionary, “A small worm, which eats 
under the skin, and makes lj[urrow.s in itching hands**.” 

In more modern times, microscopical figures have been 
added to descriptions of the insect. Bonomo first fur- 
nished this valuable species of elucidation. His figures, 
how'cver, which arc copied by Baker in his work on the 
microscope, arc far from accurate‘s. Those of Dc Geer 
and Dr. Adams are much more satisfactory, and mutually 
confirm each other From them it is evident that the 
same insect inhabits the scabies of Sweden and Madeira. 
Dr. Bateman, in the letter belbre alluded to, informs his 
correspondent, that he bad seen that from Madeira, and 
gives it as his opinion, that there cannot be a doubt of 
the existence of an Acarus Scabici\ an opinion which he 
repeats in his late M^ork on Cutaneous Diseases; and 
which, according to Hermann*^, has been also rendered 
unquestionable by Wichmaiiii in his Etiologie de la Gale 
(Hanovre 178G), a work I have not had an opportunity 
of consulting. From all this we may regard the point 

* Inio ipsi Acari prae exiguitate indivisibilcs, ex cuiiiculis propc 
aqiKU laciini qiios fodenint in cute, aru extract! et ungiie iinpositi, 
csKput rubnim, et pedes quibus gradiuntur ad soleni prodiint. p. vi. 

I'credo sivc cxiguus vermiculus, qui siibter ciitini erodit agitque 
cuniculos in pruriginosis nuinibus. Gouldman tells us these Acari 
were also called Hand-ivorms. Another English name is given in 
Mouffet, viz. Whealc'Worms. 

' Osxcrvazioni inlorno d pctlicclii dul corpo umano fatte dal Dottor 
(lio Cobiino Eononio, &c./. l-'t Baker On Merrsc, i. /. Et/. 2, 
I)c Goer, vii. L 5./. 12-14. 

^ A/an, Aptcrolnfriqve, 70 . 
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. as so fer settled, that such an animal exists at least as an 
occasional concomitant of scabies. 

This^fact being ascertained, a more complex inquiry 
remains, which branches out into two distinct questions. 
Is scabies always produced by these insects ? Or, if this 

be not the case, Is the mwiiqtc scabies a distinct disease 

. . ^ 

Irom the inammatc ? 

It is very remarkable that Linnc, a physician as well 
as a naturalist ; and Do Geer, one of the most accurate 
observers that <*.ver existed ; should both assign the insect 
in question as the undoubted csiiise of the common scabies 
of tlicir country; tlie one applying to the disease he was 
speaking of the e})ithet of and observing 

the fact to be notorious, [cidqiie liquet^) and the other de- 
signating it by its well known French name ‘‘ La Gale^J* 
And is it not equally remarkable that such men as John 
Hunter, Dr. Heberdcn, Dr, Bateman, Dr. Adams, and 
Mr. Baker, sliould never, in this ct>unlry, have been able 
to meet with it ? Did it indeed exist in our common sca- 
bies, it seems impossible that it could liaA^c escaped the 
observation of the two last of these gentlemen ; Dr. Adams 
being so well (jualified to detect it from liis observations 
in Madeira, and Mr. Baker from his exj^ertness in mi- 
croscopical researches. Dr, Bateman, in the letter above 
quoted, says, I have hunted it with a good magnifier, 
in many cases of itch, both in and near the pustules, and 
in the red streaks or furrows, but always w ithout success.” 
In his w^ork on Cutaneous Diseases he tells us, however, 
that he has seen it, in one instance, when it had been 

■ I am informed by my learned friend Alexander MacLeay, Esq. 
Secretary to the Linnean Society, that, in the north of Scotland, the ^ 
insect of the itch is well known, and easily discovered and extracted, 
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taken from llic diseased surface by another practitioner. 
And thoun-li Dr. Willau in his book speaks of the Aca- 
rus as the concomitant of this disease, yet hi# learned 
friend just mentioned observes, that lie adini^^ that the 
insect was not to be found in ordinary cases, and indeed 
novel' seemed to Iiave made up his mind upon the subject. 
When I was at Norwich in 1812, Dr. Reeve very kindly 
accompanied me to the House of Industry there, to ex- 
amine a patient whose body was very full of the jmstules 
of this disorder; but though w’e used a good magnifier, 
we could discover nothing like an insect. I must observe, 
however, that our examination was made in December, 
in severe weather, when the cold might, perhaps, render 
the animal torpid, and less easy to be discovered. 

From the above facts it seems fair to infer that this 
aninud is not invariably the cause of scabies, but that 
there are cases with which it has no connexion. Now, 
from tliis inference, would not another also follow, that 
the disease produced by the insect is specifically distinct 
from that in which it cannot be found ? Sauvages and 
Dr. Adams are both of this opinion^, the former assign- 
ing to it the trivial name of mrmicularis ; and the latter 
proving, by very satisfactory arguments, that it is diflerent 
from the other. If they were both diseases, but 

derived fi'om two distinct specif of animals, (for it seems 
not impossible that even our common itch may be caused 
by an Acarus more minute than the other, and so more 
difficult to find,) they would properly be considered as 
distinct species ; much more, therefore, if one be animate 

“ This oi)iiiiou Dr. natcniaii thinks probably the true one. Cutan, 
JDh. 197, 
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and the other inanimate. Nay this, 1 should think, would 
lead to a doubt whether even their genus were the same. 
I shair®siniss this part of my subject with the mention 
of a discovery of Dr. Adams, which seems to have es- 
caped both Linne and De Geer — that the Acanis Scahiei 
is endowed with the faculty, of lea] )ino-; (in this respect 
resembling the Insect found l)y Williin ’wiVnirigo senilis 
mentioned above;) for which purpose its lour posterior 
thighs are iiicrassatecD. 

But besides those Acarine diseases, there seems to be 
one (unless with Linne we regard the plague as of this 
class'^) more fearful and fatal than them all. You will, 
perhaps, conjecture 1 am speaking of that described by 
Aristotle and Sir E. Wilmotas the Phthiriasis, andyoiir 
conjecture will be right. But some think, and those men 
of merited celebrity, that Acari have nothing to do in 
these and similar cases, for that maggots wxve the para- 
sites mistaken for lice. This, from the passage above 
quoted, appears to have been Dr. Willan’s opinion, to 
which, in the letter so often referred to. Dr. Bateman 
subscribes; addiiig as ‘a reason for excluding Acari from 
being concerned, that they are too miiiule, and never 
have been seen in such numbers as to be mistakc'n lor 
lice.” But both Acari and Pediculi vary in size, some 
of tlic former being largdi than some of the latter. And 
allowing them to be ever so minute, yet when they issue 
in swarms, as mites from a cheese, they would be very 
visible, were it only from their motion. Besides, as they 
are furnished with legs, their motions resemble those of 

■* Probably this Acarus in the modern system would form a distinct 
genus. Latrcille places it in his Sarenpfes with the Ar. 2)nsscrhiuj{, L. 
Latr. CcH. i, 152. 2, ** Annrn. Ac. iibi siipr. 101, 
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lice infiiiitelv uiore than do the contortions of maggots. 
So that an Acariis would be deemed a louse much sooner 
by an unentomological observer than wolild a^aggot. 
Whether Acari have ever been seen in such j^mbers as 
to be mistaken for lice, is the point in (jiii^^on ; and 
therefore, by itself, cannot be admitted for a valid argu- 
ment. Though Acarm Scahiei does not appear to swarm 
in ordinary cases, yet this is ccrUiinly no reason why 
other species may not do so. Where it has once made 
a settlement, how incredibly, and in how short a space 
of time, docs the Siro or cheese-mite multiply ! ylrarus 
Destmetor and many other sjiccies are equally rapid in 
their increase. — Millions of lice are said by Lafontainei 
whom I lermann calls a very exact describer, to show 
themselves in Plica polonica^ on the third day of tlie dis- 
ease ® ; but whether the last-mentioned author be correct 
in thinking it more probable that they arc Acari*’, V 
have not tlic means of judging, 

I shall now produce two instances where Acari were 
evidently concerned. Dr. Mead, from the German Ephe^ 
vieridcs^ relates the miserable case of a French nobleman, 
fi’orn wliose eyes, nostrils, mouth, and urinary passage 
animalcules of a red colour, and excessively minute, 
broke forth day and night, attended by the most horrible 
and excruciating pains, and at length occasioned his 
death. The account further says, that they were pro- 
duced from his corrupted blood. This was probably a 
fancy orig^ating in their red colour: but the whole his- 
tory, whetJier we consider the size and colour of the ani- 
mals, or the places from which they issue, is inapplicable 

• Traith de Chirurfficy &c, Lcipsig. Mhn, Aptrrolo^, 78. 
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to larvk or maggots, and agrees \’ery well with Acari^ 
some of whi<^, paxticiilarly A, autumnalis^ are of a bright 
red ^Oiir. ' The other case, and a very similar one, is 
that r<||j|^ded by MonfTct of I.ady Pcnruddock ; con- 
cernin^^liom he exjircssly tells us, that Acari swarmed 
in every part of her body — her head, eyes, nose, lips, 
gums, the soles of licr feet, &c., tormenting her day and 
night, till, in spite of every remedy, all the flesh of lier 
body being consumed, she was at length relieved by death 
from this terrible state of siiflering. Mouflet attributes 
■ her disease to the Acarm Scabiei ; but from the sym- 
^ ptoms and fatal result it seems to have been a different 
t^nd much more terrific animal. He supposes, in this 
instance, the insect to have been generated by drinking 
goat’s milk too copiously. This, if correct, w^ould lead 
to a conjecture that it might have been the /I. Lactis^ L. 
^ These cases I hope will satisfy you that Acari, as well 
as Pediciili, are tlie cause of diseases in the human frame. 
V This, indeed, as has been before observed, is allowed on 
' all hands witli respect to that of the itch ; and it is, cer- 
. tainly, not more improbable that man should be exposed 
to the attack of several species of this genus, than that 
three or lour kinds of Pediculus should infest him. If 
^ ,you are convinced by what I have wi*itten, you will con- 
^ "cur with me in thinking fliat the one are as much en- 
titled to give their name to the disease which they pro- 
^^ duceas the otlier; and the term Acariasis^ by wdiich, 

' with due deference to medical men, I propofie to distin- 
^^jguish generically all acarine diseases, will not be refused 
its place amongst your Geficf a Morbarum, 

I shall now proceed to the remaining class of diseases 
. mistaken for Plithiriasis ; those, namely, w'hich are pro- 
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(luced by larvce. There are two terms employed by an- 
cient authors, KuI(E (EwAai) and Scolcx which 

seem properly to denote larvae; but there is often such a 
want of precision in the language of writers un|tf(g[uaint- 
ed with Natural History, that it is very difficure to make 
out what objects they njean; and expressions which, 
strictly taken, should be understood of larva?, may pro- 
bably sometimes have been used to denote the cause of 
eitlier tlie pedicular or acariiie disease. Eulce^ which 
term, though given by Hesychius as synonymous with 
Scolex^ is by Plutarch used as of different import seems 
properly to mean those larva* which arc generated in 
dead carcases, at least so Homer has more than once 
applied it ^ : it is therefore a word of a much more re- 
stricted sense than Scohw. which probably belongs to the 
larvae of every order of insects ; for so Aristotle employs 
it, when he says that all insects produce a #SV;o/c.r, or are 
larviparous Vet when Homer compares Ilarpalion 
stretched dead upon the ground to a Scolex it should 
seem as if he used the word for an earth-wonn, which 
Aristotle commonly calls by a figurative periphrasis, 

Entrails of the earth'.” In the Holy Scriptures this 
w'ord is used to signify larvm which prey upon and are 
tlie torment of living bodies ^ It may on this account, 
perhaps, be regarded as generally meaning such larvae, 
to whatever order or genus they belong. 

Dr. Mead, therefore, is most probably right when he 
consider^ the disease stated by the ancients to be caused 

• In Arfn.rrr.t. ^ //. x- 1* 509. «. 1. 414. 

® Tu h tvrofiM ^eiuToi trKO)Kr,KoroKU. I)e Generuf, Animah 1. 2. c. 1. 
//. t/. l.t5i4-5. 

* r>j? lie Animal. Inrcssu, c. 9. De Genet'at. Animal. 1 . .T c. 1 1 . 

^ Mark ix. 44. 48. 48. 
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by or Sro/er/trs^ cominoiiiy translated worms, as 
distinct from Phthiriasis ; and if so, the inhuman Phe- 
retimd^'Svlio swarmed with EuI^Tj and 1 buod Agrippa, 
who wfi^Sg^ten of ScoltThes^^ were probably neither of 
them destroyed eidier by Pcdiculi or Aeari, but by 
larva? or maggots. And when Galen prescribed a re- 
medy for ulcers inhabited by Scolrc/trs, observing that 
animals similar to those generated by putrid substances 
are often found in abscesses, he probably meant the same 
thing. The proper appellation of tins genus of diseases 
would be Scolcc/iiasls. 

This dissertation may perhaps ap})oar to you rather 
prolix and tedious : yet to settle the meaning of terms is 
of the first imjiortance. 'Fo inejuire what ancient writers 
intended by the words wliich they employ, and whether 
such as have been usually regarded as synonymous are 
really so, may often furnish us wnlh a clue to some useful or 
interesting truth ; and not seldom enable us to rescue their 
reputation from much of the censure which has been in- 
considerately cast upon it. Because th(?y did not know 
every tiling, or so much as wc do, we are too apt to thiuk 
that they knew nothing. That they fell into very con- 
siderable errors, especially in subjects connected w'ith 
Natural History, cannot be denied; but then it ought 
to be considerefi that they possessed scarcely any of 
'those advantages by which wc are enabled to penetrate 
into nature’s secrets. The want of the microscope alone 
was an effectual bar to their progress in this branch of 
science. Yet, in some instances, when they took a ge- 
neral view of a subject, they appear to have had very 
correct ideas. This observation particularly applies to 

• /ixo«^&iroc. Arts xii. ?3. 

U 2 
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the philosopher of Stagyra, whose mighty mind and lyn- 
cean eye, in spite of those mists of prejudice and fable 
that enveloped the age in which he lived, enabled ^iin in 
part to pierce through the gloom, and compre^jid and 
behold the fair outline that gives symmetry, grace and 
beauty to the whole of nature’s form, though he mistook, 
or was not able to trace out, her less prominent features 
and minor lineaments. 

It is now time to return from this long digression, 
which however is closely connected with the subject of 
this letter, to the j)oiiit from which I deviated. Taking 
my leave of the disgusting animals which gave rise to 
it, I proceed to call your attention to another of our 
pygmy tormentors, which, in the opinion of some, seems 
to have been regarded ns an agreeable rather tlian a re- 
pulsive object Dear Miss,” said a lively old Lady 
to a friend of mine, (who had the misfortune to be con- 
fined to lier bed by a broken limb, and was complaining 
that the fleas tormciiled her,) “don’t you like Jleas? 
Well, I think they are the prettiest little merry things 
in the world. — I never saw a dull flea in all my life.” 
The celebrated Willughby kept a favourite flea, which 
used at stated times to be admitted to suck the palm of 
his hand ; and enjoyed this privilege for three months, 
when the cold killed it. And Dr. Townson, from the 
encomium wliich he bestows upon these vigilant little 
vaulters, as supplying the place of an alarum and driving 
us from the bed of sloth, should seem to have regarded 
^them with feelings much more complacent than those of 
Dr. Clarke and his friends, wlien their liopes of passing 
“one night free from the attacks of vermin” were 
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changed into despair by the infonnatioii of the laughing 
Sheik, that “ the king of the fleas held his court at Ti- 
beria^;:” orphan those of MM. Lewis and Clarke, who 
found ^in more tormenting than all the other plagues 
of thcTw^soiiri country, wliere they sometimes compel 
even the natives to shift their (juarters. If you un- 
happily view them in this unfavourable light, and have 
found ordinary methods unavailing for ridding yourself 
of these unbidden guests ; I can furnish you witli a pro- 
batnm rst recipe, which the first-mentioned traveller tells 
us the Hungarian shejdierds (who seem to liave been stu- 
pidly insensible to their value as alarums) find com- 
pletely ellectual to put to flight these insects and their 
neighbours the lice. This is not, as you may be tempted 
to think, by a remarkable attention to cleanliiiess. — 
Quite the reverse. — They grease their linen with hog’s 
lard, and thus render themselves disgusting even to 
fleas! If this does not satisly, I have another recipe in 
store for you. You may shoot at them with a cannon, 
as report says diil Christina Queen of Sweden, whose 
picce of arLillcry> of I^ilijiutian calibre, which was em- 
ployed in this warfare, is still exhibited in the arsenal of 
Stockholm lJut, seriously, if you wish for an eflectual 
remedy, that prescribed by old Tiisser, in die following 
lines, will answer your purjx>se : 

“ While wormwood hath seed, get a handfiill or twain'*, 

To save against March, to make flea to refraine : 

Where chamber is sw'ccped, and wormwood is strown, 

No flea for his life dare abide to be known/* 

To this genus belongs an insect, abumlant in the 
’ Linn. Larfi, Lftpp, li. *1 note 



102 DIHKCT INJURIES CAUSED BY INSECTS. 

West Indies and South America, tlic attacks of which 
are infinitely more serious than those of the common 
flea. You will readily conjecture tliat 1 am speaking of 
the celebrated Chigoe or Jiggers^ called also Nigua^ 
Tiiugua^ and Pique^^ {Pulex pcfietrans^ L.,) one of the 
direst personal pests witli which the sins of man have 
been visited. All disputes concerning the genus of this 
insect would have been settled long before Swarte’s 
time, (who first gave a satisfactory description and figure 
of it, proving it to be a Pulrx^ as has been observed 
above’^j) had success attended the patriotic attempt of 
the Capuchin friar recorded by Walton in his Jlisfojy 
of Si. Domingo^ who brought away with him from that 
island a colony of these animals, wliich he permitted to 
establish tlicmselves in one of his feet; but unfortunately 
for himself, and for science, the foot intrusted with the 
precious deposit mortified, was obliged to be amputated, 
and with all its inhabitants committed to the waves. 
According to Ulloa, and his o])inion is confirmed by 
.lussieu, there are two South American species of this 
mischievous insect. It is described as generally attack- 
jjig the feet and legsS getting, without being felt, be- 
tween the skin and the flesli, usually under the nails of 
the toes, wliejc it nidificates and lays its eggs; and if 
timely attcntioji be not paid to it, which, as it occasions 

J^atroillc supposes the Piqiir diwd Xigua to be synonymous with 
Acnrvn at}{priranH!i^h. Hisf, A^(7/. vii, .^4. — The Chigoe also ho rails an 
Araru^, Ibifl. 390. i» Sec abo\ o, p. .lO. 

( aptain Hancock, late comniamlcrof His Ma jesty’s ship the Fou- 
droyant, to whose friendly exertions I am indebted for one of the 
finest collections of Brazil insects e%cr brought to England, informs 
me that they will attack any exposed part of the body. He had 
them once in his hand. 
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no other uneasinessi than itching, (the sensation at first, 

I am assured, is rather pleasing than otherwise,) is some- 
times neglected, it multiplies to such a degree, as to be 
attended by the most fatal consequences, olten, as in the 
above instance, rendering amputation necessary, and 
sometimes causing death 7'he female slaves in the 
West Indies aic frccjiiently employed to extract these 
pests, which they do with uncommon dexterity. Yarico^ 
so celebrated in prose and verse, performed this kind 
office for lionest T^igon, who says^ in his History of 
Burbadoes^ I have had ten (C'hegdcs) taken out of my 
feet in a morning, by the most unfortunate Yarico, an 
Indian woman Humboldt observes, “ that the whites 
born in the torrid zone walk barefoot with impunity in 
the same apartment where a Kuropean recently landed 
is exposed to tlie attack of this animal. The Nigita 
tliereforc distinguishes what the most delicate chemical 
'analysis could not distinguish, the cellular membrane 
and blood of a European from those of a creole white‘s.” 

You have already, perhaps, been satiated with the 
account before given of our ciieiiiies of the Acarus tribe; 
there are a few, however, which I could not with pro- 
priety introduce there, as they do not take up their abode 
and breed in us, wliich nevertheless annoy us consider- 
ably. One of these is a hexapod so mimile, that, were 
it not for the uncommon brilliancy of its colour, which , 
is the most vivid crimson tfeat can be conceived, it would 
be quite invisible. It is known by the name of the liar- 
vest-bug, {Acarus autumnalis^ 8haw,) and is so called, 

I imagine, fromjts attacking tlie legs of tlie labourers 

« Piso and Margr. Ind. 289. ** p. 65. 

« Personal Narrative^ E. T. v. 101. 
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employed in the harvest, in the flesh of which it buries 
itself at the root of the luiirs, producing intolerable itch- 
ing, attended by inflammation and considerable tumours, 
and sometimes even occasioning fevers — A similar in- 
sect is found in Brazil, abounding in the rainy season, 
particularly during the gleams of sunshine, or fine days 
that intervene; as small as a point, and moving very 
fast. These animals get upon the lineji and cover it in 
a moment ; afterwards they insinuate themselves into the 
skin and occasion a most intolerable itching. They are 
witli difficulty extracted, and leave behind them large 
livid tumours, which subside in a day or two. An in- 
sect very tormenting to the wood-cutters and the settlers 
on the Mosquito shore and the bay of Hoiuluras, and 
called by them ihe doctor^ is thought to be svnon vinous 
with this More serious consecjuences have been known 
to follow the bite of another Acarus related to the above, 
if not the same species, common in Martinique, and 
called there the />e/c roug(\ When our soldiers in camp 
were attacked by this animal, dangerous ulcers succeeded 
the symptoms just‘d mentioned, which, in several cases, 
became so bad, tliat the limb aflcctcd was obliged to be 
taken 

I was once collejcting insects in Norwood, near Lon- 
don, when mv hands were covered by a number of small 
hungry ticks, which were so frreedy alter blood, that 
they penetrated deep into inj|^flesh, giving me no little 
pain ; and it was not without difficulty that I extracted 

* XatiiraJ. MhcelL, ii, t. 4’^. 

^ Liridlcv in the Roifnl MUitrm/ Chronivlr fbr'Mnrcl’. p. 

1 owtJ this inhnnuition to Hohinsoii Kittoi*, Esfj. Ibrnivrly Clerk 
of* the Cheque in the Kinjr’s Yard, ^^'ool\\ich. ’ ^ 
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them. I suspect that tliis was the dog-tick {J. Ricinnsy 
L.) which is often found on plants; but I am not cer- 
tain, as I neglected to examine it, my attention at that 
time being almost wliolly given to Colcoptera, Lyonnet 
seems to have been attacked, in one of his entomological 
excursions, by the same or a similar insect, which he 
broke, so firmly had it fixed itsell^ in endeavouring to 
extract it; and he was obliged to lay open tlic place lest 
an abscess should be formed But the worst of all tlie 
tick tribe is the American {Arams amcricanus^ L.) de- 
scribed by Professor Kahn. This insect, which is re- 
lated to tlie preceding, is found in llie woods of North 
America, and is ecjually an enemy to man and beast. 
They are there so infinitely numerous, Unit if you sit 
down upon the ground, or upon the trunk of a tree, or 
walk with naked feet or legs, they will cover you, and, 
plunging their serrated rostrum into tlie bare places of 
the body, begin to suck your blood, going deeper and 
deeper till they are half buried in the flesh, 'riiough at 
first they occasion no uneasiness, when they have thus 
made good their settlement, tlicy produce an intolerable 
itching, followed by acute pain and large tumours. It 
is now extremely dillicult to extract them, the animal 
ratlier suffering itself to be pulled to pieces than let go 
its hold ; so that tlic rostrum and head being often left 
in the wound, produce an infiainmation and suppuration 
which render it deep and .da^igorous. These ticks are 
at first very small, sometimes scarcely visible, but by 
suction will swell themselves out till they arc as big as 
the end of one’s finger, when they often fall to the ground 


Lcsbcr L, u. note 
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of themselves^, 'fhe serrated haustellum of the ticksy 
which, like the barbed sting of a bee, cannot be extract- 
ed unless the animal cooperates, is well worth your in- 
fection ; and the species which infests our dogs is so 
common that you will have no difficulty in procuring 
one for examination. 

I have now introduced you to the principal insects of 
the Aptcra order of Linne, which, in spite of all his care 
and all his power, assail the lord of the creation, and 
make him their food. You will here, how'ever, })erhaps 
accuse me of omitting one very prominent annoyer of 
onr comfort and re{)ose, which you think belongs to this 
tribe — the bed-bug {Cimex Icctularim^ L.). Wlien you 
are a more jiractised entomologist, you will see clearly 
that this, though it has no wings, apperUiins to another 
order : nevertheless it may be introduced here without 
impropriety. Though now too common and well known, 
in this country it w^as formerly a rare insect. Had it 
Jiut, two noble ladies, mentioned by Mouffet, would 
scarcely have been thrown into such an alarm by the 
a[)peivrance of bug-bites upon them; whicli, until their 
fears were dispelled by their physician, who happened 
also to be a naturalist, they considered as nothing Jess 
than symptoms of the plague. Being shown the living 
cause of iheir b ight, their fears gave place to mirth and 
laughter^'. Conimerce, with many good things, has also 
introduced amongst us many (y;cat evils, of which noxious 
insects form no small part ; and one of her worst presents 

" Detieer, vii. 154-60. 

** Thcair. Ins, s370. Tins happened in 1506j which circiiinsCance 
refutes Southalfs opinion that bugs were not known in England 
before 1670. 
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were doubtless the disgusting animals now before us. 
They seem, indeed, as the above fact proves, to have 
been productive of greater alarm at first than mischief, 
at least if we may judge from the change of name which., 
took place upon their becoming common. Their ori- 
ginal English name was Chinche or Wall-lomc^\ and 
the term Bug^ which is a Celtic word, signifying a ghost 
or goblin, was applied to them after Ray’s time, most 
probably because they were considered as “ terrors by 
night Rut however horrible bugs may have been in 
the estimation of some, or nauseating in that of others, 
many of the good people of lAindoii seem to regard 
them with the greatest apathy? and Uike very little pains 
to get rid of them ; not generally, however, it is to 1^ 
hoped, to such an extent as the predecessor of a corre- 
spondent in Nicholson’s Journal^ who found his house 
so dreadfully infested by them, that it rc'^emblcd the 
Banian hospital at Surat all his endeavours to destroy 
them being at first in vain. And no wonder ; for, as he 
learned from a neighbour, his predecessor would never 

* Rai. llisL Ins, 7. Mouilct, ;?()!)• were cjilletl also punrz^ 

from the French jninaisc, 

^ Hcnccour Kii'^lish word Bug-fxar. In Matthews’s Bib/r,Pfi,xa, a. 
is rendered, Thou shalt not nede to be afraid of any bugs by ni^ht.” 
The word in tin's sense often occurs in Shakespear. Winlers Taky 
act iii. o. Uen. VI. act v. sc. '2. Hamlvty act v. sc. See Donee’s 
Ilhuiiratiom of Shakrxpcar^ i. 3 vJ>. 

* The Banian h(»spital at S^r|lt is a most rcinarkahlc institution. 
At my visit, the hospital contained horses, mules, oxen, sheep, goats, 
monkeys, poultry, pigeons, and a \ariety of birds. 'I'hc nio'-t extra- 
ordinary ward was that appropriated to rats and mice, and other 
noxious vermin. Tlie overseers of the hospital frequently liire beg- 
gars from the streets, for a stipulated sum, to pass a night amongst the 
JleaSy lice, and bugi, on the exjiress ciondition of siifTering them to en- 
joy their feast without molestation. Forbes’s Oriental Memoirs, 
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suHcr them to be disturbed or his bedsteads to be re- 
moved, till, in the end, they swarmed to an incredible 
degree, crawling up even the walls of his drawing-room ; 
^d after his death millions were found in his bed and 
chamber furniture ^ 

The winged insects of the order to which the bed-bug 
belongs, often inflict very painful wounds. — I was once 
attacked by a small s))ecics, Cimex Kemorm},^ I be- 
lieve, which put me nearly to as much torture as the 
sting of a wasp. The water boatman, [Notonecta glauca, 
L.,) an insect related to the Cimicidev^ which always 
swims upon its back, made me suffer still more severely, 
as if I had been burned, by the insertion ol‘ its rostrum ; 
but the wound was not followed by any inflammation ; 
and long before me Williighby had made the same dis- 
covery and observation'’. 8t. Pierre, in his Voijage to 
Mauritius^ mentions a species of bug found in tliat island, 
the bite of which is more venomous than the sting of a 
scorpion, and is succeeded by a tumour as big as the 
egg of a pigeon, whicli continues for four or five days- 
You arc well acquainted with the history and properties 
of the Itaia Torpedo and Gymnotiis elcctricus ; but, I 
dare aver, ha\'e no idea that any insect possesses their 
extraordinary powers. — Yet I can assure you, upon good 
authority, that lleduvim serraius^ F., commonly known 
in the West Indies by the name of the wheel-bug, can, 
like them, communicate an electric shock to the person 
whose flesli it touches. The late Major-general Davies, 
of the Royal Artillery, well know n as a most accurate 

* Nicholson’s Journaf^ xvii. 40. 

^ Proboscis in ciitcm intnisa acerrinuun dolorcm cxdtat, qni 
tamcn brtni ccssat. ^tai, Uibt. Ins. 5S. 
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observer of nature and an indefatigable collector of her 
treasures, as well as a most admirable painter of them, 
once informed me, that when abroad, having taken up 
this animal and placed it upon his hand, it gave him:ijt[^ 
considerable shock, as if from an electric jar, with its 
legs, which he felt as high as his slioulders ; and, drop- 
ping the creature, he observed six marks upon his hand 
wdiere the six feet had stood. 

You may now’ possibly think that I have nearly gone 
through the catalogue of our personal assailants of the 
insect tribes. If such, how^ever, is your expectation, I 
fear you will be disappointed, since I have many more, 
and some tremendous ones, to enumerate ; but as a small 
compensation for such a detail of evils and injuries to 
which our species is exposed from foes seemingly so in- 
significant, and of acts of rebellion of the vilest and most 
despised of our subjects against our boasted supremacy, 
the objects to which I shall next call your attention are 
not, like most of our apterous enemies, calculated to ex- 
cite disgust and nausea wdien we sec them or speak of 
them ; nor do they usually steal upon us during the si- 
lent hours of repose, (though I must except here the gnat 
or mosquito,) but are many of them very beautiful, and 
boldly make tlieir attack upon us in open da}’, when we 
are best able to deteiul ourselves. Borne on rapid wings, 
wherever they find us, they endeavour to lay us under 
contribution, and the trii^ute they exact is our blood. 
Wonderful and various are the weapons that enable 
them to enforce tlieir demand. What would you think 
of any large animal that should come to attack you with 
a tremendous apparatus of knives and lancets issuing 
from its mouth ? Yet such are tlie instruments by means 
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ofwhicli the fire-eyed and blood-thirsty horse-fly ( 7//- 
banus^ L.) makes an incision in your flesh ; and then, 
forming a siplion of tlieni, often carries ofl’many drops 
iSfyour blood The pain they inflict, when they open 
a vein, is usually very acute. A fly of this kind not> 
only occasioned Mr. Sheppard considerable pain by its 
bite, but also produced swelling and blackness round 
one eye; and the flesh of his cheek and chin was so en- 
larged from it as to hang down. In this country, how"- 
ever, their attacks are not fre(juent enough to make them 
more than a minor misery of human life;” but the 
burning-fly [hrulot) or sand-fly of America*' and the 
West Indies, which seem to be the same insect, causes 
a much more intolerable anguish, wdiich has been com- 
pared to what a red-hot needle or a spark of fire w'ould 
occasion us to endure. I^ambcrt, in his Travels through 
Canada^ &c. says, I'hey are so very small as to be 
hardly perceptible in their attacks ; and your forehead 
will be streaming with blood before you are sensible of 
being amongst them^.” — Yet we have one species (S/o- 
moxys caUitvans^ F.) alluded to in a former letter as so 
nearly resembling the common house-fly which, though 
its oral instruments are to appearance not near so tre- 
mendous, is a much greater torment than the Tabaims. 
This little pest, I speak feelingly, incessantly interrupts 
our studies and comfort in showery weather, making us 
even stamp like the cattle by its attacks on our legs ; 
and, if we drive it away ever so often, returning again 

* One took eight drops from Reaumur, iv. 230. Plate VII. Fia. 5. 

^ Bartram’s TmvehySSX 

^ i. 127 . The West India sand-fly was noticed by Robinson Kittoe, 
Esq., who Jiowever does uol recollect their fetching blood. 

^ See above, p. 48-49. 
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and again to tlie charge. In Canada they are iidhutely 
worse. 1 have sat down to write,” says Lambert, (who 
though he calls it the house-fly is evidently speaking ot* 
the Stonioxys,) “and have been obliged to throw 
away niy pen in consequence of their Irritating bite, wliicli 
has obliged me every moment to raise my hand to my 
eyes, nose, mouth, and ears in constant succession. 
When I could no longer write, I began to read, and 
was always obliged to keep one hand constantly on the 
move towards my head. Sometimes in the course of a 
few minutes I w^ould take half a dozen of my tormentors 
from my lips, between whicli I cauglit them just as they 
perched®.” 

The swallow-fly {Ornithomyia Ilirundinis^ Latr. 
Hippobosca, L.), whose natural food is the bird after 
which it is named, has been known to make its repast on 
the human species. One found its way into a bed of 
the Rev. R. Sheppard, where it first, for several nights, 
sorely annoyed a friend of his, and afterwards himself, 
without their suspecting tlie culprit. After a close 
search, however, it was discovered in the form of this 
fly, which, forsaking the iiest of the sw^allow', liad by 
some chance taken its station between tlie sheets, and 
thus glutted itself with the blood of man. — In travelling 
beteen Edam and Piirmereiid in North Holland (July 21, 
1815), in an open vehicle, I was much teased by another 
bird-fly {Oniifhomyia avicularia^ Latr.) (two individuals 
of which I caught) alighting upon my head, and insert- 
ing its rostrum into my flesh. — Mr. Sheppard remarks, 
as a reason for this dereliction of their appropriate ibod, 
that no sooner does life depart from the bird that these 
• Travehy ScQ, i. 1 50. 
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flies infest, than they immediately desert it and take 
flighty alighting upon the first living creature that they 
meet with ; which if il be not a bird they soon quit, but, 
as it should seem from the above facts, not before they 
have made a trial how it will suit them as food. s *- 

But of all the insect-tormentors of man, none arc so ' 
loudly and universally com})laiiicd of as the species of 
the genus Cnlcx^ L., wliether known by the name oik. 
gnats .or mosquitos®. Pliny, after Aristotle, distinguishes 
well between Ihjmcnoptn'a and Jyiptera^ when he says 
the former have their sting in tlieir Uiil, and the latter 
in their mouth ; and that to the one this weapon is given 
as the instrument of vengeance, and to the other of avi- 
dity*’. But the instrument of avidity in the genus of 
which I am speaking, is even more teri ible tluit that of 
vengeance in most insects that are armed with it : like 
the latter also, as a])pears from the consequent inflam- 
mation and tumour, it instills into its wound a j)oison; 
the principal use of which, however, is to render the,., 
blood more fluid and fitter for suction. This weapOiijl*- 
which is more complex than the sting of hyincnoptetouftv^ 
insects, consisting of five pieces besides the e:Al^erioir, 
sheath, some of wliicli seem simply lancets, while othera^ 
arc barbed like the spicuhi of a bee’s sting, is at once 
calculated for piercing the flesh and forming a sipHon* 

* It has been generally snj)pose(l by naturalists, that the Mosqui- 
tos of America belong to the Linnean genus Culex-, but the celebrated 
traveller IluinboUlt asserts that the term Mosquito^ signifying a /lY- 
tle fly, is applied there to a Sbmdium, Latr., and that the Culicet, 
which are equally numerous and annoying, are called Z^ncvdoc^, 
which means long legs. The former he says are what the French 
call Mousliqnes, and the latter Maringouins. Personal Narrative^ 

E. T. V. 93. 

*» Plin. IlisU Kal. 1, xi. c. 38. Aristot. Hist. Animal. 1. i. c. 5. 
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Adapted to imbibe the blood There are several species 
of this genus whose bite is severe, but none is to be com- 
pared to the common gnat {Cuh'x L.), if, as has 

been generally affirmed, it be sjmoiiymoiis with the mos- 
,quito (though perhaps several species are confounded 
under both names) ; and to this, the most insatiable of 
blood-suckers, I sliall principal!}' direct your attention. 

In this country they are justly regarded as no trifling 
evil ; for they follow us to all our haunts, intrude into 
our most secret retirements, assail us in the city and in 
the country, in our houses and in our fields, in tlie sun 
and in the shade : nay, they pursue us to oin* pillows, 
and either keep us awake by the ceaseless hinii of their . 
droning pipe, and their incessant endeavours to fix them- ; 
selves upon our face, or some uncovered part of our 
body ; or, if in spite of them we fall asleep, awaken us by 
* the acute pain which attends the insertion of their oral 
stings ; attacking with most avidity the softer sex, and 
^trying their temper by disfiguring their beauty. But 
"although with us they are usually rather teasing than in- 
Ijurlous ; yet upon some occasions they have approached 
-nearW'to the character of a plague, and emulated with 
success. the mosquitos of other climates. Thus, we are 
told that in the year 1736 they were so nunierous, that 
Vast columns of them were seen to rise in the air from 
Salisbury cathedral, which at a distance resembled 
columns of smoke, and occasioned many pcoj b to think 

■ Pliny was aware of this double oiT.ee of the | T()i>oscis of a gnat, 
and has well described it. “ Teluin v<!ro jterro'!icin!o tergori quo 
spiculavit ingenio ? Atqiic ut in capaci, cum cci iii non possit cx- 
ilitas, ita rcciproca genii navit arte, ut Jhdivndn aciuniiiatiiin paritcr 
sorbendoque hstulosum csset.” lUst. Kat. I. xi. c. 2, 

VOL. t. 
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that the cathedral was on fire. A similar occurrence^ 
in like manner giving rise to an alarm of the church 
being on fire, took place in July 1812 at Sagan in Si- 
lesia*. In -the following year at Norwich, in May, at 
about six o’clock in the evening, the inhabitants of that 
city were alarmed by the appearance of smoke issuing 
from the upper window of the spire of the cathedral, for 
which at the time no satisfactory account could be given, 
but which was most probably produced by the same 
case. And in the year 1766, in the month of August, 
they appeared in such incredible numbers at Oxford as 
to resemble a black cloud, darkening the air and almost 
totally intercepting the beams of the sun. One day, a 
little before sun-set, six columns of them were observed 
to ascend from the boughs of an apple-tree, some in a 
perpendicular and others in an oblique direction, to the 
height of fifty or sixty feet. Their bite w^as so enve- 
nomed, that it was attended by violent and alarming in- 
flammation ; and one when killed usually contained as 
much blood as would cover three or four square inches 
of walP. Our great poet Spenser seems to have wit- 
nessed a similar appearance of them, which furnished 
him with the following beautiful simile : 

As when a swarinc of ^nats at eventide 
Out of the fennes of Allan doc arise. 

Their murmuring small trumpets sownden wide, 

Whiles in the air their clustring army flies, 

That as n cloud doth seem to dim the skies ; 

Nc man nor beast may rest or take repast 
For their sharp wounds and noyous injuries. 


* Germar’s Magazhi der Eniomologie^ i. 137* 
Philos. Trans. 1767, 111-13. 



DIllECT ijjjithies caused by insects. 11,5 

Till the fierce northern wind with blustering blast 
Doth blow them quite away, and in the ocean cast. 

In Marshland iu Norfolk, as I learn from a lady who 
had an opjiortiinily of personal inspection, the inhabit- 
ants are so annoyed by the gnats, that the better sort of 
them, as in many hot climates, have recourse to a gauze 
. covering for their beds, to keep them ofl‘ tim ing the night. 
Whether this practice obtains in other fen districts I do 
not know. 

Blit these evils ai e of small account com})arcd with 
what other countries, especially when w'c approach the 
poles or the line, are destined to suller from them ; for 
there they interfere so much w ith ease and comfort, as 
to become one of the worst of pests and a real misery of , 
hmnan life. We may be disposed to smile perhaps at 
the story Mr. Weld relates from General Washington, 
that in one place the mosquitos were so powerful as to 
pierce through his boots ^ (probably they crept within 
, the boots) : but in various regions scarcely any thing 
Jess impenetrable than leather can withstand their in- 
^ sinuating weapons and unwearied attacks. One would 
at first imagine that regions where the polar winter ex- 
tends its icy reign would not be much annoyed by in- 
"sects: but however probable the supposition, it is the 
reverse of fact, for now^here are gnats more numerous. 
These animals, as well as the Tijmlidcv^ seem endowed 
with the privilege of resisting any degree of cold, and of 
bearing any degree of heat. In Lapland their numbers 
are so prodigious as to be compared to a flight of ?,now' 

» Weld’s Travelsy 8vo edit. 30.5. Yet Moufibt affirms the same: 

“ Morsu crudeles et venenati, triplices caligas, iiiio ocrais, item per- 

forantes.” 81 . 
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when the flakes fall thickest, or to the dust of the eartlu 
The natives cannot take a mouthful of food, or lie down 
to sleep in their cabins, unless they l^futililgatcd almost 
to sufF(Kation. In the air you cannot draw your breatli 
witliout having your mouth and nostrils filled with them ; 
and unguents of tar, fish-grease, or cream; or nets 
steejxjd in fetid birch-oil, are scarcely sufficient to pro- 
tect even tlie case-hardened cuticle of the Laplander 
from their bite^. In certain districts of France, the ac- 
curate Reaumur informs us that he has seen people 
whose arms and legs have become quite monstrous from 
wounds inflicted b}" gnats ; and in some cases in such a 
state as to render it doubtful whether amputation would 
not l>e necessary K In the neighbourhood of the Crimea 
the Russian soldiers arc obliged to sleep in sacks to de- 
fend themselves from the mosquitos ; and even this is ^ 
not a sufficient security, for several of them die in conse- 
quence of mortification produced by the bites of these 
furious blood-suckers. This tact is related by Dr. 
Clarke, and to its probability his owti painful experience 
enabled him to speak. He informs us that tlie bodies 
of himself and liis companions, in spite of gloves, clothes, 
and handkerchiefs, were rendered one entire wound, and 
the consequent excessive irritation and sw'elling excited 
a considerable degree of fever. In a most sultry night, 
when not a breath of air was stirring, exhausted by fa- 
tigue,’ pain, and heat, he sought shelter in his carriage,:, 
and, though almost suflbeated, could not venture to open\ 
a window for fear of the mosquitos. Swarms neverthe^ 
less found their way into his hiding-place; and, in spiti|^ 

* Acerbi’s Travdg^ ii. 5. 34-5. 51. Linn. Flor, Lapp. 380-1. 
Lack, Lapp, ii. 108, De Geer, vi. 303-4. Heauin. iv. 573. 
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of the handkerchiefs with which he had boniid up his 
head, filled his mouth, nostrils, and ears. In the midst 
of his termed hfeucceeded in lightinp; a lamj), which 
was extinguished in a moment by such a prcxligious 
number of these insects, that their carcases actually filled 
the glass chimney, and formed a large conical heap over 
the burner. The noise they make in flying ciinnot be 
conceived by persons who have only heard gnats in Eng- 
land. It is to all that hear it a most fearful sound 
Travellers and mariners who have visited warmer cli- 
mates give a similar account of the torments there in- 
flicted by these little demons. One traveller in Africa 
complains tliat after a fifty miles journey they would not 
suffer him to rest, and that his face and hands apjieared, 
from their bites, as if he w’as infected with the small-pox 
in its worst sUige^. In Uie East, at Batavia, Dr. Arnold, 
a most attentive and accurate observer, relates that their 
bite is the most venomous he ever felt, occasioning a most 
intolerable itching, which lasts several days. The sight 
or sound of a single one either prevented him from go- 
ing to bed for a whole night, or obliged him to rise many 
times. This species, which I have examined, is distinct 
from tlie common gnat, and appears to be nondescript. 
It approiiches nearest to C. anmdata^ but tlie wings are 
•black and not sjxitted. And Captain Stedman in Ame- 
rica, as a proof of the dreadful state to which he and his 
soldiers were reduced by them, mentions tliat they w^erc 
fbreed to sleep with their heads thrust into holes made 
in the earth with their bayonets, and their necks wrapped 
round w'ith their hammocks 

* Dr. Clarke’s 7'rmrh, i. 388. ’’ Jackson’s MaroccOj 57. 

Travchs ii. 03. 
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From Humboldt also we learii^ that “between the 
little harbour of I Iip;uerotc and the mouth of the Rio 
Unare the wretched inhabitants are ac^isttihied to stretch 
themselves on the />r()und, and pass the night buried in 
the sand three or four inches deep, leaving out the head 
only, which they cover with a handkercliief.” I'his illus- 
trious traveller has given an account in detail of these 
insect plagues, by which it appears that amongst them 
there are diurnal, crepuscular, and nocturnal s})ecies, or 
genera : the Mosquitos or Simiilia dying in the day ; 
the Tanporaneros^ probably a kind of Culcx^ flying * 
during twilight; and the Zancudos or Cidiccs in the" 
night. So that there is no rest for the inhabitants 
from their torment day or night, except for a short in-' 
terval between the retreat of one species and the attack 
of another. We learn from this author that the sting 
or bite of the SimuUum is as bad as that of the Stoinoxys 
before noticed 

It is not therefore incredible that Sapor, king of Per- 
sia, as is related, should have been conij)e]led to raise 
the siege of Nisibis by a plague of gnats, wliich attack- 
ing his elephants and beasts of burthen, so caused the 
rout of Iiis army, whatever we may think of the miracle 
to which it was attributed**; nor that the inhabitants of 
various cities, as Mouflet has collected from different au- 
thors^, should, by an extraordinary imilti})lication of 
this plague, liavc been compelled to desert them; or 
that by their power to do mischief, like other compicrors 
who liave been the torment of the human race, they should 

^ ^ Iluniboldt^s Pcrsoml Narmlivcy E. T. v. H7-. 

'■ 'J’hcndorit. UhL lu'cK 1. ii. r. aO. 

Mouffet, S5 Aiiiorciix. 1 in. 
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have attained to fame, and have given their name to 
bays, towns, and even to considerable territories*. 

And now, H^ic^eems to you the greater terror, that 
the forest sliould resound with the roar of tlie lion or 
the tiger, or with the hum of the gnat? Whicli evil is 
most to be deprecated, the neighbourliood of tliese fero- 
cious animals, terrible as they are for their cruelty and 
strength, or to live amidst the polar or tropical myriads 
of mosquitos, and be subject to the torture of their in- 
cessant attacks ? When you consider that from the one, 
prudence and courage may secure or defend us without 
any material sacrifice ofour daily comforts; while to be at 
rest from the other, we must either render ourselves disgust- 
ing by filthy unguents, or be suffocated by fumigations, 
or be content to be bound, head, hand and foot, shut out 
from the respiration of the common air, and even thus 
scarcely escape from their annoyance; you will feel con-' 
vinced that the former is the more tolerable evil of the 
two, and be inclined to think that those cities, from which 
the lions were driven away by the more j^owerful gnats, 
were no great gainers by the exchanged With what 
grateful hearts ought the privileged inhabitants of these 
happy islands to acknowledge and glorify the goodness 
of that kind Providence which has distinguished us from 
the less favoured nations of the globe, by what may be 
deemed an immunity from this tormenting pest ! for the 
inroads which they make on our comfort, when con- 
trasted with what so many other people of every climate 
suffer from them, are mere nothings. When we behold 

* Viz. AToxqiiito Bay in St. ( ’hristopher’s ; Mosquifos^ a town in 
the Island of Cuba; and the Moaquitn country in North AnicnVn. 

^ Mouffet, So, 
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on one side of us the r«Tvages of the v/ide-wasting sword, 
on another those of infectious disease or pestilence, on a 
third famine destroying its myriads, |^d a fourth life 
rendered uncomfortable by the terror of “noisome beasts,” 
and the attack of noxious insects : and wlieii we look at 
home and see every one eating his bread in jKnice, pro- 
tected in his enjoyments by equal laws executed by a 
mild government under a ))aternal king, without fearing 
the sword of the oppressor : not scourged by pestilence 
or famine, exjx)sed to the attack of no icrocioiis animal,, 
and comparatively speaking but slightly visited by tb0 , 
annoyance of insect tormentors; and esjKicially when we 
further reflect that it is his mercy and not our merits 
which has induced him thus to overwhelm us with bless- 
ings, wliile other countries liave l>een made to drink 
^ ^eep of the cup of his fury, we shall see reason for an 
^increased degree of thankfulness and gratitude, and, in- 
stead of repining, be well content with our lot, though 
our offences have not wholly been passed over, and we 
liave been “ beaten wdth few stripes.” 

Besides the insects that seek to make us their food, 
there are others, which, although we are apt to regard 
them witli the greatest horror, do not attack us with tiiis 
view, but usually to revenge some injury w^hich they 
have received, or apprehend from us. Foremost in 
the list of these are those with fonr wings, which, accord- 
ing to the observation of Pliny before quoted, carry their 
weaj)on, an instrument of revenge, in their tail. Tliese 
all belong to the Linnean order Hymenoptera ; and the 
tremendous arms witli which tlicy annoy us, are tw'o 
<larts finer ihan a liair, furnislicd on iheir oulcr side at 
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tlie end with several barbs not visible to the naked eye, 
and each moving in tfie gi'oove of a strong and often 
curveii sheath, 'fteqrf^itly mistaken for the sting, wliich, 
when the darts enter the flesh, usually injects a drop of 
subtle venom, furnished from a peculiar vessel in wliicl^ 
it is secreted, into the wound, occasioning, esjiecially if 
the darts be not extracted, a considerable tumour, ac- 
companied by very acute pain. Many insects are thus 
armed and have this power. Twice I have been stung 
by an Ichneumon ; first by one with a concealed sting, 

. and afterwards by another of the family of L Manifes- 
Mor {Pimpla^ F.), with a very long exerted sting. I 
had held the insect by its sting, wliich it withdrew from 
between my fingers with surprising force, and then, as 
if in revenge, stung me. Pompihis viaticus^ a vespoid in- 
sect that deposits its eggs in spiders, once, in this way, ^ 
gave me acute pain. But the insects which in this re- 
spect principally attract our notice by exciting our fears, 
arc the hivc-bec, the wasp, .aid the hornet. The first of 
these, the hci\ sometimes manifests an antipathy to par- 
ticular individuals, whom it atUicks and wounds without 
provocation; but the two luvSt, though apparently the 
most formidable, are not so ill-tem)7ered as they are con- 
ceived to be, seldom molesting those who do not first 
interfere with or disturb them. We learn from Scrip- 
ture that the hot'nci (but whether it was the common 
, species is uncertain) was employed by Providence to 
drive out the impious inhabitants of Canaan, or subdue 
them under the hand of the Israelites®. — The effect pro- 
duced by the sting of these animals is different in diffe- 
rent persons. To some they occasion only a very slight 


* Dciil. vii. 20. Josh. xxiv. 12. 
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incomTuiciicc or a momentary pain; others feel the 
smart of tlic woiintls wliich they inflict for several clays, 
and are tlirown into fevers by tlicin ; and to some they 
have even proved fatal*. Yet these insects are certainly, 
m general, but a trifling evil. They become, however, 
especially tcr/sps^ a vciy serious one to many, from the 
mere dread of being stung by them, even though they 
should not carry ihelr fears to the same lengtli with the 
lady ir mtioncd by Dr. Fairfax^, in the Philosophical 
Transactions^ wIk had such s* horror of them, that du- 
ring the season in wiiich lliey abojiul in liouses, slie al- 
wa\'s confined herself t(» he” aparlnijiit. 

Ants are insects of this orJer, ’Ahich, though our in- 
digenous species may be regarded as harmless, in some 
countries are gifted with double means of annoyance, 
both from their stin^; and their bite. A ifreen kind in 
New South AVales was observed by Sir Joseph Banks 
to inflict a wotuni scarcely le-^s j^ainful than the sting of 
a bee®. Anotiier, I’rom the intolu'aL\j anguish occa- 
sioned by its bite, Avhicli I’esembies that produced by a 
spark of fii\, and seems attended by venom, is called 
the fire-ant. Cajitain Sted*^ian relates that this caused 
a whole com})any of sdcl'ers to start and jump about as 
if scalded with boiling crater; and its nests were so nu- 
merous that it was not easy to avoid them'*. We are 
told of a third species, which emulates the scorpion in 
the malignity of its sting or bite®. Knox, in his account 
of Ceylon, mentions a black ant, called by the natives 
Coddia^ which he says ‘‘ bites desperately, as bad as if 

Ainorciix, 342. ’’ Philos, i. 201. 

Hawkcswortli’^ iii. 22J. ^ StCjcIrrmn, li. 94. 

* Binglr\, iii. fir*.! edit. 
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a. man were burnt by a coal of fire ; but iht'y are of’ a 
noble nature, and will not begin unless you disturb 
them/' The reason the Cinghalese assign for the hor- 
rible pniri occasioned by their bite is curious, and will 
serve to amuse you. “ Formerly these ants went to 
ask a wife of the Xoj/a^ a venomous and noble kind of 
snake ; and because they had such a high s})irit to dare 
to olTer to be rt*lated to such a generous creature, tliev 
had tins virtue bestowed upon them, that the}' should 
sting after this manner. And if they had obtained a wife 
of the Nova^ they sliould haA'e had the privilege to sting 
full as bad as he*. Stednmn’s story of a large ant that 
stripped tlie trees of their leaves, to feed, as was sup- 
posed, a blind ser})eiit under ground is somewhat akin 
to this : as is also another, related to me by a friend of 
mine, of a s])eeies of Mantis, now in my cabinet, taken 
in one of the Indian islands, which, according to the 
received opinion jimongst the natives, was the i)arent 
of all their serpents. Whence, unless j)erliaps from 
their noxious qualities, could tliis idea of a connexion 
between insects and these reptiles be derived? But 

to ret urn from lliis digression Madame Merian's 

Ant of Visitation will be considered in a subsequent let- 
ter: but I cannot here omit a circiimslance mentioned 
by Don hYIix de Azara, a late Spanish traveller, who 
confirms her account, — that these animals are so alarm- 
ing and tremendous in their attacks, that if they enter 
a house in the night, the inhabitants are obliged to rise 
with all speed and run oft’ in their shirts. 

I must next direct your attention to an insect, which 
perhaj)s more tlian any other has in every age been an 
oVfject of tenor and ablionencc — I mean the redoubted 
^ Knox’? Cn/hu, '?4. ’’ ii. M,*. 
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scorjnon. And tliougli I shall not, with Aristotle, tell 
you of Persian kings employing armies for several days 
in destroying them; or, witli Pliny, of countries that 
they have dej)opulatcd ; yet my account will not be de- 
void of that s})ecics of interest which the dread of its 
jx>wer to do us injury imparts to any object. Could you 
sec one of those ferocious animals, perhaps a foot in 
length, a size to which they sometimes atUiin, advancing 
towards you in the'r usual menacing attitude, with its 
claws ex})a ruled, and its many-jointed UiW turned over its 
head ; were your heart ever so stout, I think you would 
start back and feel a horror come across you ; and, 
though 3U)U knew' not the animal, you would conclude 
that such an aspect of malignity must be the precur- 
sor of malignant effects. Nor w'ould you be mistaken, as 
you w'ill presently see. This alarming animal, though 
like hymeiiopterous insects it is armed with a sling, is in 
no rcsjKict related to that order, and forms the only ge- 
nu%4gt present known, of the others that is so armed. 
Even its sting is totally different from that of l>ees, wasps, 
and other. Hymen op tera, being more analogous fo the 
venomous tooth of serpents ; it wounds us with no 
barbed darts concealed in a sheath, but only with a 
simple incurved macro terminating an ampiillaceous 
joint. Two orifices, or according to some three, are 
said to instill the poistni, which, w'e are informetl, is 
somotieies as w'hite as milk. This venom in our Euro- , 
pean species is seldom attended, except to minor ani- 
mals, by any very serious consequences; yet when it 
communicated by the scorpion of warmer climates it 
produces more baneful effects. The sjting of certain 
kinds common in South America causes fevers, numb- 
ncs'-i in variou'i parts of the body, tumours in the tongue. 
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and dimness of sight, which symptoms last from twenty- 
four to forty-eight hours. '^The only means of saving 
the lives of our soldiers who were stung by them in 
Egypt, was amputation. One species is said to occasion 
madiiessj and the black scorpion, botli of South Ame- 
rica and Ceylon, frequently inflicts a mortal M'ound^. 
No known animal is more cruel and ferocious in its man- 
ners ; they kill and devour their own young without pity 
as soon as tliey are bom, and they arc equally savage to 
their fellow's when grown up. Terrible however and re- 
volting as these creatures apjiear, we are gravely told 
by Naude, that tliere is a species of scorpion in Italy 
which is domesticated, and put between the sheets to 
cool tlie beds during the heats of summer^ ! ! 

I must next say something of insects that annoy us 
solely by their jaws. Of this description is S^Ijniga 
araneoi(k*Sj F. (GaleodeSf Oliv.) which is related to the 
scorpion, altliough devoid of a sting. The bite of this 
animal, which is a native of the Cape of Go<3d^ j^^>pe 
and of Russia^, is represented to be often fatal both to 
man kind beast. Another species of Solpuga is described 
by Professor Lichtenstein, which, from the trivial name 
that he has given it {fatale), may be supposed to be as 
venomous as the former^. 

The bite of one of the centipeiles {Scolopendra morsi- 
tans, L.) — the under-jaws of which are armed with a 
strong claw, furnished like the sting of the scorpi^ with 
ai^ orifice, visible under a common lens*^, from which 

I ■ IJlIoa’s Toy. i. (51, 02. Dr. Clarke’s Travch, i. 486. Aino- 
rciix, 197. 

Andrews’s Anecdotes, 427. Sec on the subject of Scorpions Amo- 
reux, 41-54. 170-^05. ^ SuppL 294. 2. 

^ CataL Ham, 1797. 151-195. ‘‘ P[..\ ri: VII. Vio. 13./. d. 
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poison issues — is less tremendous than that of the Sol-- 
puga : but though not mortal, its wounds are more pain- 
ful than those produced by the sting of the scorpion; 
and as tJiese animals creep every where, even into beds, 
tliey must be very annoying in warm climates where 
they abound. Dr. Martin Lister, in his Travels, has 
given us a figure of an insect related to this genus, that 
he saw in Plumier’s collection, which appears to have 
been eighteen inches in length, and tliree quarters of an 
inch in width, having ninety-five legs on each side, the 
first eight of which are armed with double claws, and 
two inches of the tail being without legs. It may form 
a distinct genus, and is. probably a native of South Ame- 
rica. Yet even this monstrous insect is nothing to tliose 
at Carthagena, mentioned by Ulloa, (if indeed we may 
credit his account, or if his translator has not mistaken 
his meaning,) which sometimes exceeded a yaril in length 
and five inches in breadth ! The bite of this gigantic 
sei^p^t-like creature, he tells us, is mortal, as well it 
may, if a timely remedy be not applied. From its cy- 
lindrical form it should be a Julus*. ^ ^ 

In this catalogue of noxious insects I must not omit 
those whicli every wdiere force themselves upon our no- 
tice, and are viewed with general disgust, I mean the 
numerous family of Arachne, the insidious spiders. Few 
of these, however, are really personal assailants of man. 
The principal is that wdiich has given rise to so much 
discussion, and has so much employed the pens of nat^u- 
ralists and physicians — the famous Tareiiiula {^cos^ 
T'arentula, Walck.). The effects ascribed to its wounds, 
and their wonderful cure supposed to be wrought by 
* Ulloa’s i. 61 . 
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music and dancing, have long been celebrated : but after 
all there seems to have been more of fraud than of truth 
in the business; and the whole evil appears to consist 
in swelling and inflammation. Dr. Clavitio submitted 
to be bitten by this animal, and no bad effects ensued ; 
and the Count de Borch, a Polish nobleman, bribed a 
man to undergo the same experiment, in whom the 
only result was a swelling in the hand, attended by into- 
lerable itching, 'rhe fellow’s sole remedy was a bottle 
of wine, which charmed away all his pain without the 
aid of pipe and labor®. 

There is however a spider {^Aranca l^^gultata Rossi) 
the bite of w hich is said to be very dangerous, and even 
mortal. Thiebaut de Berncaud, in his Voyage to Elbn^\ 
affirms that in the Volterrano lie knew tliat several coun- 
try people and domestic animals died in coiise(|uence of 
it. And according to Mr. Jackson, a spider, called 
there the Tcndaraman^ is found in Marocco which has 
venomous pow-^ers equally formidable. The bite t)f this 
insect, which is about the size and colour of a hornet but 
roiirifler, and spins a web so fine as to be almost invisi- 
ble, is said to be so poisonous that the person bitten sur- 
vives but a few’ hours. In the cork forests the sports- 
man, eager in his pursuit of game, frequently carries 
away on his garments this fatal insect, w^hicli is asserted 
always to make towards the head before inflicting its 
deadly wound 

Inspect you will think this list long enough; ancj I 
believe it includes the most remarkabic insects that as- 
sail the surfac^of our bodies, to answer eitlier the de- 

Amoreux. 217-2^0. See also (57-70. p, 31. 

* Jackson’s ^tarQc$6^ edit. 
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mands of hunger or the stimulus of revenge. There is 
however a third class of insect annoyers, as I observed 
at the beginning of this letter, which, though they nei- 
ther make us their food, nor attack us under the im-^ 
pulse of fear or revenge, incommode us extremely ii> 
other ways. These must now be detailed to you. " 

How extremely unpleasant is the sensation which that 
very minute creature, T/irips L., excites in 

sultry weather, merely by creeping over our skin! I 
have sometimes found this almost intolerable. A simi- 
lar torment, reckoned by Ulloa a kind of Mosquito, in- 
fests the inhabitants of Carthagena in South America. 
They are there called Ma7itas blancas^ and creeping be- 
tween the threads of the gauze curtains that keep off the 
former pest, though they do not bite, occasion an itch- 
ing that is dreadfully tormenting®. But these are no- 
thing compared with the teasing attacks of the Simulitm 
reptans^ Latr., which, as Linne informs us, who niis- 
nam^ it a Culex, is so incredibly numerous in Lapland, 
as entirely to cover a man’s body, turning a white dress 
into a black one, occupying the whole atmosphere, filling 
the mouth, nostrils, eyes, and ears of travellers, and thus 
preventing respiration, and almost choking them. These 
little animals, he says, do not bite, but torture incessant- 
ly by their titillation^. — In New Soutli Wales a small 
ant was observed by Sir .Joseph Banks, inhabiting the 
roots of a plant, which when disturbed rushed out by 
myriads, and running over the uncovered parts of the 

* Ulloa, i. 64. Probably the Cafafi, a white fly noticed by Hiimn 
boldt, is synonymous with this of Ulloa, which could only be pre- 
vented from creeping between the threads of the curtains by keep- 
ing them wet. Personal Narralivcy E. v. 107^ 

** hach. Lapp. i. 208, 209. Ff. Lapp, .382, 383. It appears how- 
ever, from other author% that they do bite. 
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body produced a sensation of this kind that was worse 
than pain. 

The common house-fly is with us often sufficiently 
annoying at the close of summer ; but wc know nothing 
of it as a tormentor compared with the inhabitants of 
.^southern Europe. — I met (says Arthur Young in his in- 
teresting Travels through France) between Pradelles and 
Thuytz, mulberries and flies at the same time; by the 
term Jlies I mean those myriads of them which form the 
most disagreeable circumstance of the southern climates. , 
They are the first torments in Spain, Italy, and tlie Olive 
district of France : it is not that they bite, sting, or hurt, 
but they buzz, tease, and worry : your mouth, eyes, ears, 
and nose, are full of them : they swarm on every eatable, 
fruit, sugar, milk, every thing is attacked by them in such 
myriads, that if they are not incessantly driven away by 
a person who has nothing else to do, to eat a meal is im- 
possible. Ttiey are however caught on prepared paper 
and other contrivances with so much ease and in such 
quantities, that were it not from negligence, they could 
not abound in such incredible quantities. If I farmed 
in these countries, I think I should manure four or five 
acres every year with dead flies. — I have been much sur- 
prised that the late learned Mr. Harmer should think it 
odd to find, by ^^Titers who treated of southern climates, 
that driving away flies was an object of importance. 
Had he been with me in Spain and in Languedoc in 
July and August, he would have been very far from 
thinking there was any thing odd in it®.” 

* Young’s Travels in France, i. 298. These flies are equally trou^ 

; blesome and tormenting in Sweden. See Amcen . Acad, iii. 343. 

VOL, I. 
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Our friend Captain Green, of the sixth regiment of 
the East India Company’s native troops, relates to me, 
that in India, when the mangoes are ripe, wliich is the 
hottest part of the summer, a very minute black fly 
makes its appearance, which, because it flies in swarms 
into the eyes, is very troublesome, and causes mucli 
pain, is called there tlie cyc-Jly. At this season the eyes 
are attacked by a disease, supposed to be occasioned by 
eating the mangoes, but more i)robably the I’csult of the 
.irritation produced by the fly in question, which, how- 
ever they admit, carries the infection from one person 
to another. 

You know that the hairs taken from the pods of 
cho^ pniriens and urens^ L., commonly called Co*whage 
and Conxhitch occasion a most violent itching, but per- 
haps are not aware that those of the caterpillars of seve- 
ral Bombyces^ a family of Moths, will produce the same 
disagreeable effect. One of tliese is the procession moth, 
(B. pi'pcessumea^ L.) of which Reaumur has given so 
interesting an account. In conseejuence of their short 
stiff’ hairs sticking in his skin, after handling then^ hc 
Suffered extremely for several days ; and being ignorant 
at first of the cause of the itching, and rubbing his eyes 
with his hands, he brought on a swelling of the eye-lids, 
so that he could scarcely open them. Ladies were af- 
fected even by going too near the nest of the animal, and 
found their necks full of troublesome tumours, occasion- 
ed by sliort hairs, or fragments of hair, brought by the 

» Cowhage has been administered with success as an antUeVMnthic^ 
ns has likewise spun-glass pounded ; the spicula of these substances 
destroying the worms. Tlie hair of the caterpillars here alluded to, 
and perhaps also of the larva of Bombyx Caja^ (the Tiger-Moth,) might 
probably be equally efRcnciou^ 
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wind*. Of this nature also is the famous Pityocampa 
of the ancients, the moth of the fir (JB. pityocampa^ F.), 
the hairs of which are said to occasion a very intense 
degree of pain, heat, fever, itching and restlessness. It 
was accounted by the Romans a very deleterious poisCh, 
as is evident from the circumstance of the Cornelian law 
“jD£? sicariis^* being extended to persons who admini- 
stered Pityocampa^, 

In these cases the injury is the consequence of irrita-i^ 
tion produced by the hair of the animal ; but there are 
facts on record, which prove that the juices of many in- 
sects are equally deleterious. Amoreux, from a work of 
Turner, an English writer on cutaneous diseases, has 
given the following remarkable history of the ill ef- 
fects produced by those of spiders. When Turner was 
a young practitioner, he was called to visit a woman, 
whose custom it was, every time she went into the cellar 
with a candle, to burn the spiders and their webs. She 
had often observed, when she thus cruelly amus^ her- 
seUJ that the odour of the burning spiders had so much 
affected her head, that all objects seemed to turn round, 
which was occasionally succeeded by faintings, cold 
sweats, and slight vomitings : but, notwithstanding this, 
she found so much pleasure in tormenting these poor 
animals, that nothing could cure her of this madness, 
till she met with the following accident : The legs of one 
of these unhappy spiders happened to stick in the can- 
dle, so that it coxdd not disengage itself ; and, the body 
, at length bursting, the venom was ejaculated into the 

“ Reaum. ii. 191-5. Mouffet, 185. Plin. Hist. Nat, 

1. xxxviii. c. 9. Amoreux, 158. 

K 2 



DIRECT INJURIES CAUSED BY INSECTS. 

eyes and upon the lips of its persecutrix. In con^e^* 
quence of this, one of the former became inflamed, the 
latter swelled excessively, even the tongue and gums 
were slightly affected, and a continual vomiting attended 
these symptoms. In spite of every remedy the swelling 
of the lips continued to increase, till at length an old wo- 
man, by the simple application for fifteen days of the 
leaves and juice of plantain, together with some spider's 
web, ran away with all the glory of the cure®. Ulloa 
gives us a remarkable account of a species of Acarus, of a 
fiery red colour, common in Popayan, called Coya or 
Coyba^ and usually found in the corners of walls and 
among the herbage, the venom of which is of such 
lignity, that on crushing the insect, if any fall on the skin 
of either man or beast, it immediately penetrates into the 
flesh, and causes large tumours, which are soon succeed- 
ed by death. Yet, he further observes, if it be crushed 
between the palms of the hands, which are usually cal- 
lous, no bad consequence ensues. People who travel along 
the valleys of tlie Neyba, where these insects abound, 
are warned by their Indian attendants, if they feel Any 
thing stinging them, or crawling on their neck or face, 
not so much as to lift up their hand to the place, the texture 
of the Coya being so delicate that the least force causes 
them to burst, without which there is no danger, as they 
seem otherwise harmless animals. The traveller points 
out the spot where he feels the creature to one of his 
companions, who, if it be a Coya, blows it away. If this 
pcount does not exaggerate the deleterious quality of 
i juices of this insect, it is the most venomous animal 


» Amoreiix, ‘210-212. 
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that is known; for he describes it as much smaller than a 
bug. The only remedy to which the natives have recourse 
for preventing the ill effects arising from its venom is, on 
tlie first appearance of the swelling, to swing the patient 
over tile flame of straw or long grass, which they do with 
great dexterity : after this operation he is reckoned to be 
out of danger. — The poisoned arrows which Indians em- 
ploy against their enemies have been long celebrated* 
The Coya may, in the western world, have furnished 
the poison for this purpose. An author quoted in Lesser 
tells us tliat an ant as big as a bee is sometimes used, 
i||ud that the wound inflicted by weapons tinctured with 
their venom is incurable. Patterson also gives a recipe by 
which the natives of the southern extremity of Africa pre- 
pare what they reckon the most effectual poison for the 
point of their arrows. They mix the juice of a species 
of Euphorbia, and a caterpillar that feeds on a kind of su- 
mach {R/mSj L.), and when the mixture is dried it is fit 
or use. 

And now I think you will allow that I have made out 
a tolerable list of insects that attack or annoy man’s 
body extenially, and a sufficiently doleful history of 
them* That the subject, however, may be complete, I 
shall next enumerate those that, not content with afflict- 
ing him with exterw pain or evil, whether on the sur- 
face or under the skin, bore into his flesh, descend even 
into his stomach and viscera; derange his whole system, 
and thus often occasion his death. Tlie punitive insects 
here employed are usually larvae of the various orders, 
and they are the cause of that genus of diseases I before 
noticed, and proposed to call Scoleckiasis* 
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I shall begin my account with the first order of 
Linne, because people in general seem not aware that 
any beetles make their way into the human stomach. Yet 
there is abundant evidence, which proves beyond con- 
troversy that the meal-worm ( Tenehrio Moliior^ L.), al- 
though its usual food is Hour, has often been voided both 
by male and fejnale patients; and in one instance is sta- 
ted to have occasioned death*. How these grubs should 
get into the stomach it is difficult to say — perhaps the 
eggs may have been swallowed in some preparation of 
flour. But that the animal should be able to sustain the 
heat of this organ, so far exceeding the temperature 
which it is usually accustomed, is the most extraordina^ 
circumstance of all. — Dr. Martin Lister, who to the skill 
of the physician added the most pi*ofound knowledge of 
nature, mentions an instance, communicated to him by 
Mr. Jessop, of a girl wbo voided three hexapod larvae 
similar to what are found in the carcases of birds*’, pro- 
bably belonging either to the genus Dennestes^ F., or 
Byrrhis, L.: and in the German Ephemerides the case 
also of a girl is recorded, from an abscess in the calf of 
whose leg crept black worms resembling beetles*^. 

The larvoi of some beetle, as appears from the descrip- 
tion, seem to have been ejected even from the lungs. Four 
of these, of which the largest was nearly three quarters 
of an inch long, were discovered in the mucus expelled 
after a severe fit of coughing by a lady afflicted with a 
pulmonary disease; and similar larvae of a smaller size 
were once afterwards discharged in the same way**. 

’’^Tiilpiiis, Obs, Med, I. ii.e. 51. t,7. f.3. EdM. Med,andSurg,J(nim, 
n. 35. 42-48, Derham, Physic, Thcol, 378. note b, Lowth, Phila. 
Trans, iii. 1 35. PhUos, Trans. 1 665. x. 39 1 . Shaw’s Ahndg, ii. 224. 

Mead, Med. Sacr. 105. ^London Medical Remew, v. 340, 
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No one would suppose that caterpillars^ wliiclf feed 
upon vegetable substances, could be met with alive in 
die stomach; yet Dr. Lister gives an account of a boy 
who vomited up sevcial, which, lie obser^'c^s, had sixteen 
legs®. The eggs perhaps might have been swallowed in 
salad; and, as vegetables make a part of most people’s 
daily diet, enough might have passed into the stomach 
to su})port them when hatched. — Linne tells us that the 
caterpillar of a moth {Cranibm jnnginnalis, F.), common 
in houses, has also been Ibiind in a similar situation, 
and is one of the w^orst of our insect infesters. — In a 
very old tract, which gives a figure of the insect, a cater- 
^lar of the almost incredible length of the middle fin- 
ger is said to have been voided from the nostrils of a 
young man long afllictetl with drcadliil pains in his 
head^\ — But the most extraordinary account witli respect 
to lepidopterous larvae (unless he has mistaken his in- 
sects) is given by Azara, the Spanish traveller before 
quoted ; who says that in South America there is a large 
brown moth, which deposits its young in a kind of saliva 
upon the flesh of persons who sleep naked; these intro- 
duce themselves under the skin without being perceiv- 
ed, where they occasion swelling attended by inflam- 
mation and violent pain. When the natives discover it, 
they scpieezc out the larvae, which usually amount to five 
or six^. 

But amongst all the orders, none is more fruitful in 

^ Philos. Trans, ubi supra. 

** Fiilvius Aiigelinus etVincentius Alsarius dc verme admirando per 
narcs rffresso. Ravciuuv 1610. 

Azara, 217. 1 cannot help suq>vi*ting ihiblo be sviionyuious with 
the Ct'sirns llominis arfKl j)ienlivnr<l. 
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devoi^rs ofmaii tlianthe Diptera\ and these are chiefly 
to b^ound in the numerous tribe of the Muscidos, The 
^Gaj^fly [(Eslnis^'Li.) you have, doubtless, often heard of, 
"^aS^^how sorely it annoys our cattle and other quadru- 
peds; but I suspect have no notion that there is a species 
appropriated to man. The existence, indeed, of this species 
seems to have been overlooked by ciitoniologists (though 
it stands in Gmelin’s edition of the Sy sterna Natural y 
upon the autliority of the younger Linne,) till Humboldt 
and Bonpland mentioned it again. Sj)eaking of the low 
regions of the torrid zone, where the air is filled with 
those myriads of rao^quitos which render uninhabitable a 
great and beautiful portion of the globe, they observe th^^ 
to these may be joined die OSstrm Hominisy which de- 
posits its eggs in the skin of man, causing there painful 
tumours'’. Gmcliii says that it remains beneath the skin 
of the abdomen six months, penetrating deeper, if it be 
disturbed, and becoming so dangerous as sometimes to 
occasion death. The imago he describes as being of a 
brown colour, and about the size of the common house- 
fly; so that it is a small species compared with the rest of 
the genus. Even the gad-fly of the ox, leaving its 
proper food, has been known to oviposit in the jaw of a 
woman, and the hots produced from the eggs finally 
caused her death‘s. — Other flies also of various kinds tlius 
penetrate into us, either preying upon our flesh, or get- 
ting into our intestines. Leeuwenhoek mentions the case 
of a woman whose leg had been enlarging with glandular 
bodies for some years. Her surgeon gave him one that 

^ From Pallas N, No7'(L Bnyb\ i. 1.57. 

JSssai mr la Gcogt'apk* des Plantes^ 136. 

* Clark in Linn, Trans, iii, 323, note. 
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he bad cut from it, in which were many small mag^ts : 
these he fed with flesh till they assumed the pupa, wlfen 
they produced a fly as large as the flesh-fly — A pati<^t^ 
of Dr, Reeve of Norwich, after suffering for some tune 
great pain, was at last relieved by voiding a considerable 
number of maggots, which agi’ee precisely with those 
described by De Geer as the larvae of his Miisca domes- 
tica minor^ a fly w^hich he speaks of very common in 
apartments — In Paraguay the flesh-flies are said to be 
uncommonly numerous and noxious. Azara relates that, 
after a storm, when the heat was excessive, he was assailed 
by jsuch an army of them, that in less than half an hour 
hi^lothes w^ere quite white with their eggs, so that he 
was forced to scrape them off* with a knife; adding, that 
he has known instances of persons, who, after having bled 
at the nose in their sleep, were attacked by the most violent 
head-aches ; when at length several great maggots, the 
offspring of these flies, issuing from their nostrils, gave 
them relief. — In Jamaica a large blue fly buzzes about the 
sick in the last stages of fever ; and when they sleep or doze 
with their mouths o})en, the nurses find it vei^ difficult to 
prevent these flies from laying their eggs in the nose, 
mouth, or gums. An instance is recorded of a lady who, 
after recovering from a fever, fell a victim to the maggots 
of this fly, which from the nose found their w ay through 
tlie os crih'iforme into the cavity of the skull, and after- 
wards into the brain**. One of the most shocking cases of 
Scolechiasis I ever met with is related in Bell’s Weekly 

^ Leeiiw. E2M, Oct. 17, 1687. Edinh. Med. and Surg. Journ. 
iibi supra. De Geer, vi. ii?6, 27. ® 216. 

** hempriere On the Diseases of the Armif in Jamaica ^ ii. 182. 
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f enger in tlic following words : “ On Thursday, June 
lied at Asbornby, {Lmcobishire^) John Page, apuu- 
►elouging to Silk- Willoughby, under circumstiinces 
singular. He being of a restless disposition, and 
not choosing to stay in the parish workhouse, was in the 
habit of strolling aboui the neighbouring villages, subsist- 
ing on the pittance obtained from door to door : the sup- 
port he usually j;^ceived from the benevolent w^as bread 
and meat ; and after satisfying the cravings of nature, it 
was his custom to deposit the surplus provision, particularly 
tlie meat, betwixt his shirt and skin. Having a consider- 
able portion of this provision in store, so deposited* he 
was taken rather uiiw'ell, and laid himself down in a rold 
in the parish of Scredington — when from the heat of the 
season at that time, the meat speedily became putrid, and 
was of course struck by the flies: these not only proceed- 
ed to devour the inanimate pieces of flesh, but also literal- 
ly to prey upon the living substance ; and when the 
wretched man was accidentally foimd by some of the in- 
habitants, he was so eaten by the maggots that his death 
seemed inevitable. After clearing awsiy as well as they were 
able tliese shocking vermin, those who found Page con- 
veyed him to Asbornby, and a surgeon w^as immediately 
procured, who declared that his body was in such a state 
that dressing it must be little short of insbinhincous death; 
and in fact the man did survive the operation but a few 
hours. When first found, and again when examined by the 
surgeon, he presente<l a sight loathsome in the extreme; 
white maggots of enormous size were craw^ling in and upon 
his body, which they had most shockingly mangled, and 
the removing of the external ones served only to render 
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the sight more horrid*.” — A medical friend of 
Ipswich, gave me this winter an apode larva voided ^ 
a person of that place with his urine, which I now presera ^ 
in spirits and can show you when you visit me. It appears 
to me to belong to the Diptera order, yet not to the fly 
tribe {Muscidce\ but rather to the TipuLidije^ with which 
however it does not seem to agree so entirely as to take 
away all doubt. It is a very singular larva, and I can 
find none in any author that I have had an opportunity 
of consulting which at all resembles it. That you may 
know it, should you chance to meet with it, I shall here 
de^ribe it. Body^ three fourths of an inch in length, and 
ab% a line in breadth; opaque, of a pale yellow colour; 
cylindrical, tapering somewhat at each extremity; con- 
sisting of twenty articulations without the head: Head 
reddish brown, heartshaped, much smaller than the fol- 
lowing joint; armed with two iinguifonn mandibles; with 
a biarticulate palpus attached exteriorly to the base of eacli. 
These mandibles appear to be moved by a narrow black 
central tendon under the dorsal skin terminating a little 
beyond the base of tlie first segment; besides this, there 
are four others, two on each side of it, the outer ones di- 
verging, much slenderer, and very shoit. The last or anal 
joint of the body very minute; exerting two short, filiform 
horns, or rather respiratory organs. I could discover, in 
this animal, no respiratory plates, such as are found in 
the larvae of Muscidae, nor were the tracheae visible. 
When given to me, it was alive and extremely active, 
writhing itself into various contortions with great agility. 
It moved, like other dipterous larvae, by means of its man- 

» In passing through this parish last spring, I inquired of the mail- 
coachman whether he had heard of this story; and he said the fact 
was well known. 


\ 13 & 
mini at 
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dil^s. Upon wetting iny fingers more than once, to take 
it ^ when it had fallen from a table upon which it was 
^l^ced, the Saline taste with which it was imbued was so 
powerful that it was some time before it was dissipated 
from my mouth. — I shall only mention one more instance, 
because it is a singular one. The larva of Elophilus pen-- 
duhis^ F., a fly peculiarly formed by nature for inhabiting 
fluids, has been found in the stomach of a \roman*. 

You will smile when I tell you that I have met with the 
prescription of a famous urine-doctor, in which he recom- 
mends to his credulous patient to take a certain number 
of SOHO bugs per diem, by this name distinguishing, as I 
suppose, Oniscus Armadillo^ L., once a very favourite%e- 
medy. Wliat effect they produced in this case I was not 
informed; but the learned Bonnet relates that he had 
seen a certificate of an English physician, dated July 1763, 
stating that, some time before, a young woman who had 
swallowed these animals alive, as is usually done, threw 
up a prodigious number of them of all sizes, whicli must 
have bred in her stomach — Another apterous species 
appears to have been detected in a still more remarkable 
situation. Hermann, the author of the admirable Me^ 
moire Apterologique, whose untimely death is so much to 
be lamented, informs us that an Acarus figured and de- 
scribed in his work {A, marginatus^ H.) was observed 
by his artist running on the corpus callosum of the brain 
of a patient in the military hospital at Strasbourg, which 
had been opened but a minute before and the two hemi- 
spheres and Xh^pia mater separated. He adds that 
this is not the first time that insects have been found in 


rhilos,^IaQ, ix. 366. 


Bonnet, v. 1 44. 
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the brain. Cornelius Gemma, In his Cosmocritica, p. Sl 41 , 
says that on dissecting the brain of a woman there wiSjre 
found iii it abundance of vermicles and pimaises^. 

It was customary in many countries in ancient tii&yf^ 
to punish certain malefactors by exposing lliem to be de- 
voured by wild beasts : but to expose them to insects for 
the same purpose was a refinement in cruelty, which 
seems to have been peculiar to the despots of Persia. 
We are informed that tlic most severe jnuiishment 
amongst the Persians was that of .shutting up tlie offender 
between two boats of e(|ual size ; they laid him in one of 
them upon liis back, and covered him w ith the other, his * 
ha^s, feet, and head being left bare, iiis face, w^hich 
was placed full in the sun, they moistened with honey, 
thus inviting tlic flies and wusps, which tormented him 
no less than the swwms of maggots that w^ere bred in his 
excrements and body, and devoured him to the very en- 
trails. lie was compelled to take as much food as was 
necessary to support life, and thus exi.sted sometimes for 
several days. Plutarch informs us that Mithridates, wdiom 
Artaxerxes Longimanus condemned to this punishment, 
lived seventeen days in the utmost agony ; and that, the 
uppermost boat being taken off at his death, tliey found 
his flesh all consumed, and myriads of worms gnawing 
his bowels Could any natural objects be made more 
horrible and effectual instruments of torture than insects 
were in this most diabolical invention of tyranny ? 

In this enumeration of evils derived from insects, I 
must not wholly pass over the serious and sometimes 
fatal effects produced upon some persons by eating honey, 

* Mem, Aptrrolog, 79, 

^ VniversQt History, iv. 70. Ed. 1770. 
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or even by drinking mead, I once Imew V }ildy :ujpon 
whom these acted like poison^ and have heard of iniitahf;e.< 
in which death was the consequence. Sometinils, when 
bees extract their honey from poisonous plants, such re- 
sults have not been confined to individuals of a particular 
habit or constitution. A remarkable proof of this is given 
by Dr. Barton in the fifth volume of The American Phi^ 
losophical Transactions. In the autumn and winter of tlie 
year 1790, an extensive mortality was produced amongst 
those who had partaken of the honey collected in the 
neighbourhood of Philadelphia. The attention of the 
&{ American Government was excited by the general di- 
stress, a minute inquiry into the cause of the mortality 
ensued, and it was satisfactorily ascertp^>^ tliat the honey 
had been chiefly exti'acted from ep'^ers of Kalmia 
latifolia. 

Amongst other direct by these 

creatures, perhaps, or' ^ ladies, I ought 

to notice the alarm .occasion to the 

loveliest part of die b._A„othcr apteroi“«® ™ , 
tore from society to a* ^ at ^ 

^^htijfji^^iaef ; and otners, again, me . :._v^];^rror if 
they hear a death-watch: these groundless apprehen»oijs 
and superstitious alarms are as much real evils to those 
who feel them, as if they were well founded. But hav|n|i|y 
already adverted to this subject, I shall here only 
the observation of a wise man, that “ Fear is a betrayiti|[; 
of the succours that reason offereth The best rem^y, 
therefore, in such cases is going to reason for succour* 
In a few instances, indeed, the evil may take root in a 


Wisd. xvii. 12. 
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constitutional defect, for there seems to be some founda- 
tion for the doctrine of natural antipathies: but, generally 
speaking, in consequence of the increased attention to 
Natural History, the reign of imaginary evils is ceasing 
amongst us, and what used to shake the stout hearts of 
our superstitious ancestors with anile terrors, is become 
a subject of interesting inquii'y to their better informed 
descendants, even of the weaker sex. 

And now, my friend, I flatter myself you feel disposed 
to own the truth of my position, however it might startle 
you at first, and will candidly acknowledge that I have 
proved the empire of these despised insects over man’s'^ 
peihson : and that, instead of being a race of insignificant 
creatures, which we may safely overlook, as having no 
concern with, they may, in the hands of Divine Provi- 
dence, and even of man, become to us fearful instruments 
of evil and of punishment I shall next endeavour to 
give you some idea of the indirect injuries which they 
occasion us by attacking our property, or interfering w ith 
our pleasure or comfort — ^Init this must be the subject of 
another letter. 


I am, &c. 
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INJUIilF.S CAUSED BY INSECTS. 

’XDJRE r INJURIES. 

Having detailed u. you the direct injuries which we 
suffer from insects, I am liow to call yoiu attention to 
their indirect attacks nj)on us, or the injury which they 
do our property; and under this view also you will own, 
with the fullest conviction, that they are not beings that 
can \\itli j)rudeucc or salety be disregarded or despised. 
Our property, at least that part exposed to the annoyance 
of these creatures, may be regarded as consisting of ani- 
mal and vegetable productions, and that in two states; 
w'hen they are living, namely, and after they are dead. I 
shall therefore endeavour to give you a sketch of the mis- 
chief which they occasion, lirst to our living animal pro- 
perty, then to our Iking vegclahle jiropcrty ; and lastly 
to our dead stocky whether animal or vegetable. 

Next to our own persons, the animals which w^e em- 
ploy in our business or pleasures, or fatten for food, in- 
dividually considered, are the most valuable part of our 
possessions — and at certain seasons, hosts of insects of 
various kinds are incessant in their assaults upon most ' 
of them. — To begin with that noble animal the horse.^ 
jSee him, when turned out to his pasture, unable to touch 
^^orsel ol’the food he has earned by his labours. He flies - 
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to ;the ui j^reat uneasiness, where he 

stands continually stainpin-y lioni the pain produced by 
the inserlioii of the weapons sheathed in the proboscis of 
a little fly (S/omo.rijs adr/frans) before noticed as attack- 
ing ourselves "riiis alights upon him sometimes in one 
place and sonietiuK s in another, and never lets him rest 
while lh(i day lasl^ . — See iiim again when in harness and 
traveliing. is batlicd in blood flowing from innu- 

merable ANonnd> made by the knives and lancets of va- 
rious hor^e-lii v‘s {l\ih(tnm^ L.)j which assail him as he 
goes, and alhrw him no respite^; and consider that even 
this is nothing to what he suffers in other climates front 
the same pt‘si. In North America, vast clouds f)f dil- 
ferent spet!ies — m) abundant as to obscure every distant 
object, and -lo severe in their bite as to merit the appella- 
tion of burning flies — cover and torment the liorses to 
such n degree' as to excite coinj>assion even in the hearts 
of (he pack-horsemen. Some of them are nearl}’^ as big 
as humble-bees; and, when they pierce the skin an^ 
veiii.s of the unhappy beast, make so large an orifice that, 
besides what they suck, the blood flows down its neck, 
sides, and shoulders in large drops like tears, till, to use 
li rtranfs expression, “they are all in a gore of blood.” 
Acari also, both the dog-tick and the American tick be- 
fore mentioned, especially the latter, infest the horse. 
Kalm affirms, that he has seen the under parts of the 
belly, and other places of the body, so covered by them, 
that he could not introduce the point of a knife between 
them. They were deeply buried in the flesh; and In 

» See above, p. 110. Once travelling through Cambridge- 

shire with a brother cntojnologist in a gig, our horse was in the coj|- 
dition here described, from the attack of Tahaniis rustkus, L. 

i)VOI„ i. 


L 
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* -'i 

^ is - ’ 

one instance that he witnessed, tlie miserable creature 
was so exhausted hy continual suction, that it fell, and . 

^ V 

afterwards died in great agonies 

No cjuaclruped is more infested by the CEshms^ or 
fly» sometimes also called the breese, than the liorse. In 
this country no fewer than three species attack it. The 
most common sort, known by the name of the horse-bee 
(GB. Equij Clark), deposits its eggs (which being covered 
with a slimy substance adhere to the hairs) on such parts 
of the body as the animal can reach with its tongue ; and 
thus, unconscious of w'hat it is doing, it unw arily introduces 
into its own citadel the troops of its enemy. — Another 
sp^ies (ffi. hamorrhoidalisj L.) is still more troublesome 
to it, ovipositing upon the lips ; and in its endeavours to 
effect this, from the excessive titillation it occasions, giving 
the poor beast the most distressing uneasiness. At the 
sight of this fly horses are always much agitated, tossing 
their heads about in the air to drive it away ; and, if this 
does not answer, galloping off to a distant part of their 
pasture, and, as their last resource, taking refuf^e in the 
water, where the gad-flies never follow them. We learn 
^from Reaumur, that in France the grooms, w^hen they 
observe any bots (which is the vulgar name for the larv^ 
and pupae of CEstri) about the anus of a horse or in its 
dung, thrust their hand into the passage to search for 
more ; but this seems a useless precaution, which must 
occasion the animal great pain to answer no good end : 
for when the bots are passing through the body, having 
cetised feeding, they can do no further injury. In Sweden^ 
s as De Geer informs us, they act much more sensibly : 


De Geer, vii, 158, 
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thpse that have the care of horses are accustomed to clean 
>iheir mouths and throats with a particular kind of brush, 
by which method they free them from these di.sagreeable 
' ftimates before they have got into the stomach, or can be 
at all prejudicial to them 

Providence has doubtless created these animals to an- 
swer some beneficial purpose; and Mr. Clarkes judicious 
conjectures arc an index which points to the very kind 
of good our cattle may derive from them, as acting the 
part of perpetual stimuli or blisters : yet when they ex- 
ceed certain limits, as is often the case with similar ani- 
mals employed for purposes equally beneficial, they be- 
come certainly the causes of disease, and sometime of 
death. 

How troublesome and teasing is that cloud of flies 
{Musca mcteorica^ L.) which you must often have no- 
ticed in your summer rides, hovering round the head and 
neck of your horse, accompanying him as he goes, and 
causing a perpetual tossing of the former ** ! — And still 
more annoying in Lapland, as we learn from Linne is 
the furious assault of the minute horse-gnat, [Culex 
n?«, L.) which infests these beasts in infinite numbers, 
running under the mane and amongst the hair, and 
piercing the skin to suck their blood. — An insect of the 
some genus is related to attack them in a particular di-’ 
Strict in India in so tremendous a manner as to cause in- 
curable cancers, which finally destroy them^. — But of 
the insect tormentors of these useful creatures, there 
is none more trying to them tlian the forest-fly ///pp3- 

■ De Geer, vi. 29.5, Amam, Acad, iii. 358. 

' Linn. Flor, Lapp, 376. Lack, Lapp. i. 23JJ, 934. 

Life of General Thomas^ 1 86. 

L ‘2 
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bosca cqiibia^ L,). Attaching themselves to the parts 
least covered with liair, particularly under the belly be- 
tween the hind legs, they irritate the quietest horse, and 
make him kick so as often to hazard the safety of his 
rider or driver. This singular animal runs sideways or 
backwards like a crab ; and, being furnished with an un- 
usual number of claws, it adheres so firmly that it is not 
easy to take it off ; and even if you succeed in this, its 
substance is so hard, that by the utmost pressure of your 
finger and tliumb it is difficult to kill it ; and if you let 
it go with life, it will immediately return to the cliarge. 
— Amongst the insect plagues of liorses, I should also 
have enumerated the larva of Curculio qmraplccticus^ L., 
which Linne considers as the cause of the equine disease, 
called in Sweden, after the Phellandrium aqiiatiamij 
Stdkra^^ had not the observations of the accurate De 
Geer rendered it doubtful whether the insect be at all 
connected with this malady 

Another quadruped contributing greatly to ow domes- 
tic comfort, from which we derive a considerable portion 
of our animal food, and which, on account of its patient 
and laborious character when employed in agriculture, is 
an excellent substitute for the horse, (you will directly 
perceive lam speaking of the occ, whether male or female,) 
is also not exempt from insect domination. At certain 
seasons the whole terrified herd, with their taOs in the 
air, or turned upon their backs, or stiffly stretched out 
in the direction of the spine, gallop about their pastures, 
making the country re-echo with their lowings, and find- 
ing no rest till they get into the water. Their appear- 


Linn. It. Scand, 183. De Geer, v. 227-30. 
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ance and motions are at this time so grotesque, clumsy, 
and seemingly unnatural, that we arc tempted rather to 
laugh at the poor beasts than to pity tliem, though evi- 
dently in a situation of great terror and distress. The 
cause of all this agitation and restlessness is a small gad- 
fly, {CE. Bovis, L.,) less than the horse-bee, tlie object of 
which, though it be not to bite them, but merely to ovi- 
posit in their hides, is not put into execution without 
giving them considerable pain- Virgil, in his Georgies, 
has beautifully and accurcTtely described the effects of the 
approach and assault of the CEstrus upon the cattle. As 
the passage has not been very correctly translated, I 
shall turn poet on the occasion, and attempt to give it 
5’ou in a new dress. 

Through waving groves " where Solo’s torrent flow«, 

And where, Alborno, thy green Ilex grows, 

Myriads of insects flutter in the gloom 
((Estrus in Greece, Asilus nam’d at Rome) 

F^rce and of cruel hum. By the dire sound 
Driven from the woods and shady glens around 
Tlie universal herds in terror fly ; 

Tlieir lowings shake the woods and shake the sky. 

Ami Negro’s arid shore 

When oxen are employed in agricultiive, Ihe attack 
of this fly is often attended with great danger, since they 
^tlicn^^bicome perfectly unmanageable ; and, whether in 
harness or yoked to the plough, will run directly for- 
“ward. At the season when the OEstriis infests them, 
close attention should be paid, and their harness so con- 
structed that they may easily be let loose. 

» Reaumur observes that the (Estri infest cattle priiici|)allyijin 
W'oudluiid countries, and not in the plains iv. fiOd, 
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Reaiimur has minutely described the ovipositor, or sin- 
gular organ by which these insects are enabled to bore a 
round hole in the skin of the animal and deposit their 
,eggs in the wound. The anus of the female is furnished 
with a tube of a corneous substance, consisting of four 
pieces, which, like the pieces of a telescope, are retractile 
within each other. The last of these terminates in five 
points, three of which are longer than the others, and 
hooked : when united together they form an instrument 
very much like an auger or gimlet ; only, having these 
points, it can bite with more effect *. He thinks the in- 
fliction of the wound is not attended by much pain, ex- 
cept where very sensible nerves are injured, when the 
animal, appearing to be seized with a kind of phrensy, 
begins to gambol, and run with such swiftness that no- 
thing can stop it. From this semblance of temporary 
madness in oxen when pursued and bored by the CEstrus, 
the Greeks applied the term to any sudden fit of fury or 
violent impulse in the human species, calling such ebulli- 
tions an (Estrus. The female fly is observed to be very 
expeditious in oviposition, not more than a few seconds 
and while she is performing the operation, the animlB| 
attempts to lash her oflj as it does other flies, with its 
tail. The circular hole, made by the auger just described, 
always continues open, and increases in tliameter^ the 
larva increases in size ; thus enabling it to recei^R^suf^ 
ficient supply of air by means of its anal respiratory 
plates, which are usually near the orifice. — But though 
tliesc insects thus torment and terrify our cattle, they do 

S' 

Plate XVI. Fig. 3. Mr. Clark, however, is of opinion that the 
TFstriis docs not pierce tlie skin of the animal, hut only f;lues its cggn 
to it. Essaj on the Botr^ f'/ Hones and othet Animats, p. I?* 
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them no arterial injury. Indeed they occasion consi- 
derable tumours under the skin, where the bots reside, 
varying in number from three or four to thirty or forty ; 
but these seem unattended by any pain, and are so far 
from being injurious, that tliey are rather regarded as 
proofs of the goodness of the animal, since these flies 
only attack young and healthy subjects. The tanners 
also prefer those hides that have the greatest number 
of bot-holes in them, which are always the best and 
strongest *. 

The Stonioxys, and several of tlie other flies before enu- 
merated, as well as tlie dog and American ticks, are as pre- 
judicial to the ox as to the horse. One species of Hip- 
pobosca I have reason to believe is appropriated to them; 
yet, since a single specimen only has hitherto been taken ^ 
little can be said with respect to it. — A worse pest than 
any hitherto enumerated, is a minute fly, concerning the 
genus of which there is some doubt, Fabricius consider- 
ing it as a Rhagio, (H. columbaschensis^) and Latreille as 
a Simulium ^ but to whatever genus it may belong, it is 
certainly a most destructive little creature. In Servia 

Vlj;/ 

^d the Bannat it attacks the cattle in infinite numbers, 
penetrates, according to Fabricius, tlicir generative or- 
gans, but according to other accounts their nose and 
ears, ^1 by its poisonous bite destroys them in the short 

Mail of the information here collected is taken from Reaum. 
iv. Mem, 12 ; and Clark in Linn, Trans, iii. 289. 

^ The writer of the present letter is possessor of this specimen, 
which he took on himself in a field where oxen were feeding. 
PtATE V. Fig. 1. 

In the Stf sterna AntViatorum (p. 56) Fabricius most strangely 
considers this insect as synonymous with Culcx repUms^ L. calling it 
<‘S<iatopsc reptansy and dropping his former reference to PallaSi and. 
account of its injurious properties. 
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space of four or five hours. Much injury was sustained 
in 1813 from this insect in the palatinate of Arad in Hun- 
gary and in the Bannat; in Banlack not fewer than twp 
hundred horned cattle perishing from its attacks, and in 
Versetz, five hundred. It appears towards the latter end 
of April or beginning of May in such indescribable swarms 
as to resemble clouds, proceeding as some think from 
the region of Mehadia, but according to others from 
Turkey. Its approach is the signal for universal alarm. 
The cattle fly from their pastures; and the herdsman 
hastens to shut up his cows in the house, or, when at a 
distance from home, to kindle fires, the smoke of which 
is found to drive off’ this terrible assailant. Of this the 
cattle are sensible, and as soon as attacked run towards 
the smoke, and are generally preserved by it 

Tabani in this country do not seem to annoy our oxen 
so much as they do our horses : perhaps for this immu- 
nity they may be indebted to the thickness of their hides ; 
but in some parts of Africa insects of this tribe do incre- 
dible mischief. What would you think, «hoiild you be 
told that one species of fly drives both inhabitants and 
their cattle from a whole district? Yet the terrible 
salya or Zimh of Bruce (and the world sehms now disposed 
to give more credit to the accounts of that traveller) has 
power to produce such an effect. This fly, wlu^h is a 
native of Abyssinia, both from its habits and 
appears to belong to Latreille’s genus Pangonia^ taken^'^ 
Irom TabaJiiiSj L., and perhaps is congenerous with the 
CEstrus of the Greeks*^. 

^ Fabr. EnL Syst, Em, iv. 276. 22. Latr. Ilvit, Nat. See, xiv. 283. 
Leipz, Zclt, Jill. 5, 1813, quoted in Germar’s Mail, dcr Ent, ii. 185. 

It is by no iiicaiiii clear that the (Esfrus of modern ciitoiiiologisU 
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Small as this insect is, we must acknowledge the ele- 
phant, rhinoceros, lion and tiger vastly his inferior. 
The appearance, nay the very sound of it occasions 
more trepidation, movements and disorder both in tlic 
human and brute creation, llian whole herds of the 
most ferocious wild beasts in tenfold greater numbers 
than they ever are w'ould produce. As sooft as this plague 
appears, and their buzzing is heard, all the cattle for- 
sake tlieir food, and run w^ildly about the })lain till tliey 
die woili out with fatigue, fright, and hunger. No re- 
medy remains for the residents on such spots but to 
leave the black earth and hasten down to the sands of 
Atbara, aiul there they remain while the rains last. Ca- 


ls synonymous with the insects which the Greeks distinguish by that 
name. Aristotle not only describes these as hhod-xuckcrs (IlisL Am^ 
waL 1. viii. c. 11.) but also as furnished with a strong 2 *rohoscu{{, 4. 
c. 70* fl® observes likewise that they are produced from an animal 
inhabiting the ivalcrs, in the vicinity of which they most abound 
(1, viii. c. 70« dElian {Hist. I. vi. c. 38.) gives nearly the same 
account. Comparing the CKstrus with the Myops (synonymous per- 
haps with Tahamis^ Latr., except that Aristotle aflirnis tliat its laivae 
. live in wood, 1. v. c. 19.) he says, the Q2stnis for a fly is one of the 
largest ; it has a stiff' and large sting, (meaning a proboscis,) and 
^ts a certain humming and harsh sound — but the Myops is like the 
nomyia — it hums more loudly than the CDstrus, though it has a 
smaller sting. 

These characters and circumstances do not at all agree with the 
modern CEstrus, which, so far from being a blood-sucker furnished 
mg proboscis, has scarcely any mouth. It shuns also the 
water, to wliich our cattle generally fly as a refuge from 
It sifems more probable that the (Estrus of Greece was related 
to Bruce’s ZM, represented in his figure with a long proboscis, 
which makes its appearance in the neighbourhood of rivers, and be- 
longs, perhaps, to Latrci lie’s genus Pajigonia, as observed above, 
^ {Tanyglossa^ Mcig.) or to liis Nemcslrina, Olivier, indeed, speaks of 
the former genus as frequenting flowers like the Bombylii : but this 
the male Tabani do, while the females arc furious bApd-suckers. Sec 
Latr. HisL AV. xiv. 318 ; and Gau Crust, tjl' InsA\, ^i81, 307. 
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mels, and even elephants and rhinoceroses, though the 
two last coat themselves with an armour of mud, are at* 
tacked by this winged assassin and afflicted with nume- 
rous tumours. All the inhabitants of the sea-coast of 
Melinda down to Cape Gardefan, to Saba and the south 
of the Red Sea, are obliged in the beginning of the rainy 
season to remSVe to the next sand to prevent all their 
stock of cattle from being destroyed. This is no partial' 
emigration — the inhabitants of all the countries from the 
mountains of Abyssinia northward, to the confluence of 
the Nile and Astaboras, are once a year obliged to 
change their abode and seek protection in the sands of 
Beja; nor is there any alternative or means of avoiding 
this, though a hostile band were in the way capable of 
spoiling them of half their substance*. This fly is truly 
a Beelzebub ** : and perhaps it was this, or some species 
related to it, thatwastheprototj’pe of the Pliilistine idol 
worshiped under that name and in the form of a fly. 

I must not conclude this subject of insects hurtful to 
our cattle, without noticing a beetle much talked of by 
the ancients for its mischievous properties in this respectr 
You will soon and rightly conjecture that I am speakSsg) 
of the Biqrt'estis^^ so called from the injury which it has 
been supposed to occasion to oxen or kine. 

Modern writers have been much divided in their opi- 
nion to what genus this celebrated insect beloh|^i' All 
indeed have regarded it as of the Coleoptera order ; but 
here their agreement ceases. Linne should seem to 

• Bruce’s Travels^ 8vo?ii. 315. 

^ Heb. Vya literally " Lord-Fly.” See 2 Kings, i. 2; and Bo- 
chart. IlierozoiCf^^s. ii. 1. 4. c. 9. p. 490. 

« Burn-Cow Or Oo:, from /3ot/? and inflammo. M. Latreille 
translates it Crive^bosuf, hui improperly. 
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have looked upon it as a species of the genus to which 
he has given its name ; but these, being timber insects, 
are not very likely to be swallowed by cattle with their 
food. Geoffroy thinks it to be a Carabtis or Cicindela^ 
but with as little reason, since the species of these genera 
do not feed amongst the herbage ; and tliough they are 
sometimes found running there, yet tlieir 4ifotions are so 
rapid, that it is not very likely that cattle would often 
swallow them while feeding. 

M. Latreille, in an ingenious essay on this insect*, 
suspects it to belong to the genus Melde^ F. ; and as this 
feeds upon herbs, (M Proscarabreus^ L. aiul M. viola^ 
ccMJ, E. B. upon the Ranunculi, so widely disseminated 
in our pastures,) his opinion seems to rest upon more solid 
grounds than that of his predecessors ; but yet I think the 
insect in question rather belongs to Mylabris^ F. and for 
the following reason. 

In order rightly to ascertain what insect this really 
was, we must endeavour to trace it in the country in 
which it received its name and character. This coun- 
try was certainly Greece ; and there such an animal, rc- 
nearly its old name, and accused of being the 
cause of the same injury to cattle, still exists. For Belon 
informs us that on Mount Athos there is found a winged 
insect like the blister-beetle, but yellow, larger, and of a 
very offl^sive smell, w'hich feeds upon various plants, 
Vand is called Voupristi by the Caloyers or Monks, who 
assert that when horses or other cattle even feed upon 
the herbs which the animals have touched, they die from 
Inflammation, and that it is an immediate poison to 
oxen*’. This therefore most probably was^the Bupres- 

• Annates da Ann. N" xi. p. 129. 

Observations dr jdusicurs SingnlariUs^ ijt*. I. i. c. <15. p. 73 of 
the Edition in Sir Joseph Bonks^ Librarv. 
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tis of the Greek writers ; and as Pliny usually compiled 
from them, it may be regarded as his also, which he 
tells us was a caustic insect and prepared in the same 
maimer as the blister-beetle®. He further observes that 
it was scarce in Italy. The Greek insect of Mount Athos 
M. Latreille supposes to be a Mylabris, and in this I. 
agree with h^; and therefore this is the proper genus 
to whicli tlie original Greek Buprestis, tlie true type of 
the insect in (juestion, ought to be referred, and not 
Melbe. 

Whether this animal be really guilty to the extent of 
which it is accused, admits of considerable doubt; but 
as I have not the means of ascertaining this, I shall leave 
the question for others who are better informed to 
decide. 

♦ But, of all our cattle none are more valuable and im- 
portant to us than our Jlocis ; to them we look not only 
for a principal part of our food, but also for clothing 
and even light. Thick as is their coat of wool, it does 
not shield them from the attack of all-subduing insects : 
on the contrary it affords a comfortable shelter to one of 
their enemies of this class, regarded by Linne as a spje^ 
cies of Hippobosca^ but properly sejiarated from that gH- 
nus by Latreille under the name of Melophagus. This 
is commonly called the sheep-louse, and is so tenacious 
of life, that we are told by Ray it will exist a fleece 
twelve months after it is shorn, and its excrements are said 
to give a green tinge to the wool very difficult to be dis- 
charged. — ^You have doubtless often observed in thn, 
heat of the day the sheep shaking their heads and strild^ 
ing the ground violently with their fore feet; or running 
away and getting into ruts, dry dusty sjiols or gravel 
Hist. NaL I. xxix* c. ^ 
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pits, where crowding together they hold their noses close 
to tlie ground. The object of all these actions and 
movements is to keep the gad-fly appropriated to them 
(GE. Ovis^ L.) from getting at tlieir nostrils, on the inner 
margin of which they lay their eggs, from whence the 
maggots make tlieir way into the head, feeding in the 
maxillary and frontal sinuses on the mucilage there pro- 
duced. Wlien full-grown, they fall through the nostrils 
to the ground and assume the pupa. Whether the ani- 
mal suffers much pain from tliese troublesome assailants 
is not ascertained. Sometimes the mawots make their 
way even into the brain. I have been informed by a 
very accurate and intelligent friend, that, on opening the 
head of one of his sheep which died in cpnsequence of a 
vertigo, three maggots were found in it in a line just 
above the eyes, and that behind them there was a bladr^ 
der of water. — Perhaps you are not aware that the bots 
we are speaking of^ or rather those in the head of goats, 
have been prescribed as a remedy for the ejiilepsy, and 
that from the tripod of Delphos. Yet so we are told on 
the authority of Alexander Trallien. Whether Demo- 
^^ij^jiltes, who consulted the oracle, was cured by this re- 
lAedy does not appear ; the story shows however that the 
ancients were aware of the station of tliese larvae. — The 
common saying that a whimsical person is 'maggoty^ or 
has wflggo/j in his head^ perhaps arose from the 
• freaks the sheep have been observed to exhibit wlien in- 
fested by dieir bots. — The flesh-fly is also a great an- 
noyance to the fleecy tribe, especially in fenny countries ; 
'^and if constant attention be not paid them, they are soon 
devoured by its insatiable larvae. In Liixcplnshire, the 
principal profit of the druggists is derived from the sjile 
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of a mevcuvial ouitniife^t used to destroy them.— In iro- 
, pical countries the sheej) freqiientl3' suffer from the ants. 
Bosnian relates that when in Guinea, if one of his^was 
attacked by them in the night, which often iiappened,' it 
ivas invariably destroyed, and was so expeditiously de^* 
voured that in the morning only the skeleton would ' be 
left. 

Of our domestic animals the least infested by insects, 
I mean as to the number of species that attack it, is the 
swine. With the exception of its louse, which seems to- 
annoy it prmcij)ally by exciting a violent itching, it is 
exposed to scarce! j* any other plague of this class, unless 
we may suppose that it is the biting of flies, which in hot 
w’eather drives it to its wallowing in the mire.’^ 

Under this head we may include the deer tribe, for, 

t ugh often wild, those kept in parks may strictly be 
lined domestic ; and the rein-deer is quite as much so 
to the Laplandci', as our oxen and kine are to us. We 
learn from Reaumur that the fallow-deer is subject to the 
attack of two species of gad-fly: one, w^hich, like that of 
the ox, deposits its eggs in an orifice it makes in the 
skin of the animal, and so produces tumours; and 
other in imitation of that of the sheep, ovipositing 
such a manner that its larvae when hatched can make 
their way into the head, where they take their station in 
a cavity near the phaiynx. He relates a curious notion! 
of the hunters with respect to these two species. “Con- 
ceiving them both to be the same, they imagine that 
they mine for themselves a painful path under the skin 
to the root of the horns ; which is their common rendez^ 
vous from all parts of the body; where, by uniffihglhei^ 
labours and gnawing indefatigablv, they occasion the^ 
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^ . iss' \ 

annual casting of these omsiinental as well as powerilil 
arms. This fiible, improbable and ridiculous as it is, ^ 
has had the sanction of grave authorities^. — The QEslrr 
mentioned inhabit, in considerable numbers, two 
Jt^shy bags as big as a hen’s egg, and of a similar shape, 

" near the root of the tongue. Reaumur took between 
sixty and seventy bots from one of them, and even then 
some had escaped. What other purpose these two re- 
markable purses are intended to answer, it is not easy to 
conjecture. He supposes that die parent fly must enter 
the nostrils of the deer, and pass down the air passages 
to oviposit in them : but probably such a manoeuvre is 
unnecessary, since there seems no reason, supposing the 
eggs to be laid in the nostrils, why the larva when 
hatched cannot itself make its way down to the above 
station, as easily as that of the sheep into the maxillary^ 
sinuses. Or, which perhaps is more likely, when the 
animal draws in the air, the eggs or larvae may be car- 
ried down with it, in both cases, to die place assigned to 
them by Providence*^. 

No animal, however, is so cruelly tormented by CEstri 
a^die rein-deer ; for besides one synonymous apparently 
^^ith this of the deer (flB. nasalis^ L.) from which they 
endeavour to relieve themselves by snorting and blow- 
ing®, they have a second which produces bots under 

• Reaiim. v. 69, Diclionnairc de Trcvoxix^ article Cerf^ 

*» For the account of the CEstrus, of the deer, see Reaum. v. C7-77. 

« Linn. Lack. Lapp, ii. 45. In the passage here referred to, Linne 
^speaks of two species of CEstrus, though the mode of expression in- 
^.dicates that he considered them as the same. One was (E, nasalis 
which they freed themselves by snorting, &c., the other (E, 
^'^^rdliljwmch formed the pustules in their backs. In Spst, Kat, 959. 

he strangely observes under the former species, « Habitat in equo- 
^ * 



ifso ixvsects/, 

^eif Skiri ; . species.^: ^ 

jpsiniihir way jittiicks the latter, as I have stated 
We have heard that tlie vaccine disease is derived 
the cow and tlie horse, and the sinall-j5ox is said to 
originated in the heels of the camel : but neither fli'e iisr 
gcMiioiis Dr. Jenner nor any other writer on this si|b}ect 
has iiifornied us that the rein-deer is subject to the 
temper last named; yet Linne quotes the learned work 
of a Swedisli pliysician on Syphilis^ who gravely giV<&a" 
this as a fact^ ! ! The inoculator, in truth, is the gad-flj^ ' 
the tumours it causes are the pustules, and its larvae are. 
die pus. — It is astonishing how dreadfully these poor* 
animals in hot weather are terrified and injured by 
them : ten of these flics will put a herd of five hunclred 
into the greatest agitation. They cannot stand still 
il^inute, no not a moment, without changing their pos- 
ture, puffing and blowing, sneezing and snorting, stamp- 
iiiig and tossing continually; every individual trem- 
bling and pushing its neighbour about. The ovipositor 
of this fly is similar to that of the ox-breese, consisting 
of several tubular joints which slip into each other ; and 
therefore Linne was probably mistaken in supppsmg 
that it lays its eggs u2J07i the skin of the animal, aii^fl^ 
tlie bot, when it appears, eats its way through it*’: there; 
can be little doubt (or else, what is the use of such an ap^ 
paratus ?) that it bores a hole in tlie skin and there 
posits the eggs. About the beginning of July the reiit- 
,deer sheds its hair, which then stands erect — at this time 
the fly is always fluttering about it, and' takes its oppor- 
-tuiiity to oviposit. Tlie bots remain under theV ^ 

fauce, per nares intrans ! ” confounding probably A. ^ 
of Mr. Clark with the true (E, nasalis. 

Lack. Lapp, i. 280. 


** Flor, Lapp, 
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throiifjh the whole "winter, IhicI grow to the size of ii^ 
a^ni; Six or eight of tliesc are often to be found in ci 
rein-deer that has only seen one winter; and these 
emaciate lliein, tliat frequently one third of their nuni- 
ill coiise(juence. Even those tliat are lull 
^:pv^ suffer greatly from this insect. The fly follows 
the animals over precipices, valleys, the snow-covered 
mountains, and even the highest alps ; to wliich in order 
^ avoid it they often fly with gi-eat swiltness in a direc- 
tiqn contrary to the wind. By this constant agitation 
and endeavour to cscajie from the attack of their enemy 
they are kept from eating during the day, standing al- 
ways upon the watch, with erect ears and attentive eyes, 
that they may observe whether it comes near them=^. 
The rein-deer are teased also by a peculiar species of 
Tabaniis {T. tarandinusy L.) whicli, by a singular ih- 
stinct^instead of their skin, makes its incision in their 
horns when tender. 

Our rfog.v, the faithful guardians of our otlier domestic 
animals and possessions, the attached companions of our 
Wlks, and instruments of many of our pleasures and 
^^u^meiits, cannot defend themselves from insect an- 
noyance. They have tlieir j^ecuHar louse, and the flea 
sucks their blood in conimon with that of their master: 
you must also often have noticed how much they sufl'er 
from tjie dog-tick, which, when once it has fixed itself 
in their flesh, w'ill in a short time, from the size of a ])in*.s 
head, so swell itself out by gorging their blood, that it 

a ial in dimensions wdiat is called the lick-bean. In 
!s||^ndics these ticks, or one lik(' them, get into 
5 and head of the dogs, and so annoy them and 

• Liini. Ffor. Dfipp. 

M 
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wear them out that they either die or are obliged to be 
killed^. 

Some of the most esteemed dainties of our tables ai*e 
supplietl from such of the winged part of the creation as 
we have domesticated. These also have a louse (M/ -| 
7/1 fix, Herm.) appropriated to them, and the gorgeous pearl 
cock is infested by one of extraordinary dimensions and 
singular form*’. Pigeons, in addition, often swarm with 
the bed-bug, Avliich makes it advisable never to have 
their lockers fixed to fi dwell ing-lioiise. In their young, 
if your curiosily urges you to examine Jiem, you may 
find the larva of the flea, w'hich in its perfect stale often 
swarms in poultry. 

Amongst our most valuable domestic animals I shall 
be very unjust anil ungrateful, il‘ I do not enumerate 
those industrious little creatures the /jirx, from whose 
incessant laboui\s and heaven-taught art we derive the 
two j)reciou.s productions of hmiey and wax. They also 
are infested by numerous insect-enemies, some of wiiich 
attack the bees tliemselves, while others despoil them of 
their treasures. — They have parasites of a peculiar ge- 
nus, although at pre.sent regarded as belonging to Pedi- 
culus^, and mites {Acanis gf/fnfwjficrorum, L.) are fre- 

Ah*. Kittoc. J* Plate V. 3, 

McVdtophagihy Miis. Kirby. See Idon. Ap, Anff/, ii. 168. I copy 
the following mi^morandiim respecting M, MdUUv from my coinmon- 
placo-book, May 7i On the flowers of Picaria, Taraxacum 

aiul Hellis, I foinul a great number of this insect, which seemed ex- 
tremely restless, running here and there over the flowers, and over" 
each other, w ith great svvifiness mounting tlie anthers, and 
lifting theiusclvcs iij) above them, as if looking for somethinglSiRnfe 
or two of them leaped upon iny liaiid. Near one of tllfte I 

found a small Melitta, n[)on which some of these creatures wjre busy 
sucking the poor nnimalj tliat it -ieemed unable to flyaway. 
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quently injurious to them. That universal plunderer 
the wasp, and his formidable congener the liornet, often 
seize and devour them, sometimes ripping open their body 
to come at the honey, and at otliers carrying olf that 
part in which it is situated. The former frequently take 
possession of a hive, liaving either destroyed or driven 
away its inhabitants, and consume all the lumey it con- 
tains. Nay there are certain idlers of their own species, 
called by apiarists corsair-bees, which plunder the hives 
of the industrious. — From the curious account which 
Latrcille has given us of Philanthus apivonis^ a wa.^p-like 
insect, it appears that great havoc is made by it of the 
unsuspecting workers, which it seizes while intent upon 
their daily labours, and carries off to feed its young*. 
Another insect, which one would not have suspected of 
marauding propensities, must here be introduced. Kuhn 
informs us, that long ago (in 1799) some monks who 
kept bees, observing that they made an unusual noise, 
lifted up the hive, when an animal flew out, which to 
their great surprise no doubt, for they at first took it for 
a bat, proved to be the death’s-head hawk-moth [Sphinx 
Alrdpos, L.), already celebrated as the innocent cause 
of alarm and he remembers that several, some years 
before, had been found dead in the bee-houses M. Hu- 
ber, also, in 1804 discovered that it had made its way 
into his hives and those of his vicinity, and had rob- 
bed them of their honey. In Africa we are told it has 
the same propensity ; which the Hottentots observing, 

d^^osed from the egg, I imagine they get on the top of these flowers 
^'fb'^^ach themselves to any Melitta that may alight on them, or 
coMc^lumeiently near for them to leap on it. K. 

* Latreille, HisL dcs Fourmisy ^07-20. ** See above, p. 34 , 

'^aiurfonchev Stk. xvi. 74. 
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in order to monopolize the hbney of the wild bees, have 
persuaded the colonists that it inflicts a mortal wound 
This moth has the faculty of eniittiiig a remarkable 
sound, which he supposes may produce an effect upon 
the bees of a hive somewhat similar to that caused by 
the voice of their queen, which as soon as uttered strikes 
them motionless, and thus it may be enabled to commit 
with impunity such devastation in the midst of myriads 
of armed bands*’. The larvae of three species of moth 
( Tortrix Cereana^ F., Tinea Mcllondla^ F., and Tinea 
sociella^ F.) exhibit equal hardihood with equal impunity. 
They indeed pass the whole of tlieir initiatory state in 
the midst of the combs. Yet in spite of the stings of the 
bees of a whole republic, they continue their tlepreda- 
tions unmolested, sheltering themselves in tubes made 
of grains of w ax, and lined wdth silken tapestry, spun 
and w'ovc by themselves, which the bees (however dis- 
posed they may be to revenge the mischief which tliey 
do them, by devouring, what to all other animals would 
be indigestible, their w'ax,) are unable to penetrate. 
These larvytj are sometimes so numerous in a hive, and 
commit such extensive ravages, as to force the poor bees 
to desert it and seek another habitation. 

I shall not delay you longer upon this subject by de- 
tailing w'hat iioild a suffer from insects, further than 

|bbserving that the tw'o creatures of this description 
wdiich we are rather interested, the hare and the rah^ 
l)it^ do not escape their attack. The hare in Lapland is 
more tormented by the gnats than any other quadrupled. 

* Quoted from Campbell’s Travels in South Africa^ in tlie 
terly Review for Juli/ 1815. 1115. 

^ Huber. Pref. 
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To avoid this pest it is obliged to leave the cover of the 
woods in full day, and seek the plains: hence tlie hun- 
ters say, that of three litters which a hare produces 
in a year, the first dies by the cold, the second by gnats, 
and only the third escapes and comes to maturity®. — We 
learn from the ingenious Mr. Clark, that the American 
rabbit and hare are infested by the largest species of 
CEstrus** yet discovered ; and our domestic rabbits some- 
times swarm with the bed-bug. This was the case with 
some kept by two young gentlemen at my house hist 
summer to such a degree, that I found it necessary to 
liave them killed. 

Nor are the inhabitants of the*uoaters sheltered by their 
peculiar element from these universal assailants. The 
larvae of Dytisci fixing themselves by their suctorious 
mandibles to the l)ody of doubtless destroy an infi- 
nite number of the young fry of our ponds. Some spe- 
cies of salmon [Salmo Fario^ L.) are the food of an ani- 
mal which Linne has arranged under Pediculus ; and 
probably many others of the finny tribes may, like the 
birds, have their peculiar parasites. Even shdUfish do 
not escape, for the Npnphon ^rossij^cs^, Latr. enters the 
shell of the muscle and devours its inhabitant. 

I am, &c, 

Dc Geer, ii. 83. 

*» Considered by Mr. Clark as a new genus, which he has named 
Cuterehray and of which he has described three species. Essa^ on 
the Unix of Horses, <5rr. p, 63. t, 2,/. 24-29. 
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INDIHECT INJURIES CONTINUED. 

I I A VING endeavoured to give you some idea of tlie mode " 
in which insects establish and maintain their empire over 
man and his train of dependent animals, I shall next call 
your attention to his livmg vegetable possessions, whether 
the produce of the forest, the field, or the garden; whether 
necessary to him for his support, convenient for his use> 
or ministering to his comfort, pleasure and delight : — 
and here you will find these little creatures as busily en- 
gaged in the work of mischief as ever, destroying what 
is necessary, deranging what is convenient, marring what 
is beaiitiliil, and turning what should give us pleasure into 
an object of disgust. 

Let us begin with tlic produce oi o\xx afield — Bread is 
called “ the staff of life: ” yet should divine Providence in 
anger be j^lcased to give the rein to the various insects 
which, in the different stages of its growth, attack the 
plant producing it, how quickly would this staff be bro- 
ken ! From the moment that ^voheat begins to emerge from 
the soil, to the time when it is carried into the bam^ it is 
exposed to their ravages. One of its earliest assailants in 
tlii.s country is lluit of which Mr. Walford has given an 
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account in the Linncan Transactions^ taking it for the 
wire-worm; but, as Mr. Marsham observed, not correctly ; 
it being probably the larva of some coleopterous insect, 
perhaps of one of the numerous tribe of StaphyUnidec 
which are not universally carnivorous. This animal was 
discovered to infest the wheat in its earliest stage of growth 
after vegetation had commenced ; and there Was reason 
to believe that it began even with the grain itself It eats 
into the young plant about an inch below the surface, de- 
vouring the central part; and thus, vegetation being stop- 
ped, it dies. Out of fifty acres sown with this grain in 1 802, 
ten had been destroyed by the grub in question so early 
as October^. — Other predaceous Colcoptcm will also at- 
tack young corn. This is done by the larva of Caralms 
gibbus^ F. (C. gihbosusj E. !>., Harpalusy Latr.), particu- 
larly witli respect to wheat. In the spring of 1813 not 
less than twelve German hides {Hujhi)y equal to two hun- 
dred and thirty English acres, Were destroyed by it in the 
canton of Seebiirg, near Halle in Germany; and Genua r 
(who with other menil)ers of the Society of Natural His- 
tory, at that place, ascertained tlic fact,) sus|)ects that it 
was the same insect, described by Cooli, an Italian author, 
which caused great destruction in U{)per Italy in 1776. — 
Not only is the larva, which probably lives in that state 
three years, thus injurious; but, what one would not have 
expected, the perfect beetle itself attacks the grain when 
in the ear, clambering up the stems at night in vast num- 
bers to get at it. — Along with the larvae of this insect were 
found, in the proportion of about one-fourth, those of 
,, if another beetle {Melolonlha rnficoruisy F.), wdiich seemed 
to contribute to the mischief ^ 

* Linn. Trans, ix. 1 5(5 61. ’’ Grriiiar*^ da Eni. i. 1 10. 
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Mr. Markwick has given us the history of a fly that at- 
tacks wheat in alater period of its growth, which, if it be not 
indeed the same, appears to be nearly related to the Miisca 
Pumilionis of Bierkaiider accused by him of being ex- 
tremely injurious to rye in the spring. Our insect was 
discovered on the first sown wheats early in that season, 
making its lodgement in the very heart of the principal 
stem just above the root, which stem it invariably destroy- 
ed, giving the crop at first a most unpromising appear- 
ance, so that there seemed scarcely a hope of aii}" produce. 
But it proved in tliisand other instances that year (1791) 
that the plant, instead of being injured, derived great be- 
nefit from this circumstance; for, the main stem perish- 
ing, the root (which was not hurt) threw out fresh shoots 
on every side, so as to yield a more abundant crop than 
in other fields where the insect had not been busy. These 
flies therefore seem to belong to our insect benefactors; 
and I should not have introduced them here, liad it not 
been probable that in some instances later in the spring 
they may attack the lateral shoots of the wheat, and so be 
injurious. It is also not unlikely that the new progen 3 ', 
which is disclosed in May, may oviposit in barley or some 
other spring corn, wdiich would bring the next generation 
out ill time for the wheat sown in the autumn. — These 
flies are amongst the last, and, in some seasons, the most 
numerous, that take shelter in the windows of our apart- 
ments when the first frosts indicate the approach of winter, 
previous to their becoming torpid during that season. 
When this little animal w\as first observed in England, it 

*■ Act. iS/or/i//, 1778. 3. n. 11. and 4. n. 4. Marshnni in Linn, Tram\ 
ii. 79. This insect probably hcIon/;s to Latreillo’s ^rcmis MohUlus, nnd 
seems relatctl to arruntusi^ Gen, Crnat, iv. ,'}r)7. 
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created no small alarm amongst agriculturists lest it should 
prove to be the Hessian Jlij^ so notorious lor its ilcpreda- 
tions in North America; but Mr. Marsliam, by tracing 
out the species, proved the alarm to be unfounded*. That 
there was sufficient cause for apprehension, should it have 
so turned out, wliat I liave formerly stated concerning the 
latter insect, and the additional facts wliich I sliall now 
adduce, will ainjdy show. 

The ravages of the animal just alluded to, which was 
first noticed in 1776, and received its name from an er- 
roneous idea that it was carried by the Hessian troops in 
their straw from Gernuiny, were at one time so universal 
as to tln eaten, where it appeared, the total aboMtion of 
the culture of wheat; though, by recent accounts, the in- 
jury which it now (K'casions is much less than at first. It 
commences its depredations in autumn, as soon as the 
plant begins to aj)pear above ground, when it devours 
the leaf and stem with etjual voracity until stopped by 
the frost. When the return of spring brings a milder 
temperature the fly appears again, and deposits its eggs 
in tlie heart of the main stems, which it perforates and 
so weakens, that when the ear begins to grow lieavj^, and 
is about to go into tlie milky state, they break down and 
})crish. All the croj)s, as far as it exteiuleil its flight, lell 
before this rnvager. It first sJiowcd itself in Long Island, 
from whence it proceeded inland at about the rate of fif- 
teen or twenty miles annually, and by the year 1789 had 
.reached 200 miles from its original station. I must ob- 
serve, however, tliat some accounts state its progress at 
first to have been very sknv, at the rale only of seven 
jnilcs per annum, and the damage inconsiderable ; and 
' Lbw. Trmt. i«. 70-^0, 
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tliat the wheat crops were not materially injured by it 
before the year 1788. Though these insect hordes tnw 
verse sucli a tract of country in the course of the year, 
their flights are not more than five or six feet at a time. 
Nothing intercepts them in their destructive career, nei- 
ther mountains nor the broadest rivers. They were seen 
to cross the Delaware like a cloud. The numbers of this 
fly were so great, that in wheat-harvest the houses swarm- 
ed with them to the extreme annoyance of the inhabitants. 
They filled every plate or vessel that was in use; and 
five hundred were counted in a single glass tumbler ex- 
posed to tlicm a few minutes with a little beer in it^. 

America sullers also in its wheat and maize Irom the 
attack of an insect, of a dillerent order; which, for what 
reason I know not, is called the chintz-bug-fly. It ap- 
pears to be apterous, and is said in scent and colour to re- 
semble the bed-bug. They travel in immense columns from 
field to field, like locusts destroying every thing as they 
proceed ; but theii* injuries are confined to llie states south 
of the 40th degree of north latitude From this account 
tlie depredator here noticed should belong to the tribe of 
CimicMce : but it seems verv difficult to conceive how an 
insect that lives by suction, anil has no mandibles, could 
destroy these plants so totally. 

When the wheat blossoms, another marauder, to wdiich 
Mr. Marsham first called the attention of the public, takes 
its turn to make an attack upon it, under the form of an 
orange-coloured gnat, which, introducing its long retrac- 
tile ovipositor into the centre of the corolla, there deposits 
its eggs. These being hatched, the larvae, perhaps by 

' Enrifilopccd, Ifrilann. viii. 481)-95. 

Young’s Annah Agnvu/ii{?c, xi. ijl. 
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eating the pollen, prevent the impregnation of the grain, 
and so in some seasons destroy the twentieth part of the 
crop*. 

One would think, when laid up in the barn or in the 
granary, that wheat would be secui'e from injury ; but 
even there the weevil [Calandra granaria, F.), in its imago 
as well as in its larva state, devours it ; and sometimes this 
pest becomes so infinitely numerous, that a sensible man, 
engaged in the brewing trade, once told me, speaking per- 
haps rather hyperbolically, that tliey collected and destroy- 
ed them by bushels ; and no wonder, for a single pair of 
these destroyers may produce in one year above 6000 de- 
scendants. — There are three other insects that attack tlic 
stored wheat, which are more injurious to it than even the 
weevil. One is a minute species of moth, 

F.,) happily not much if at all known in this country ; of 
which Leemvenhoek has given us a full history under the 
name of the wolf. Another is a species of the same genus, 
at present not named, which, as wc ai*e informed by Du 
Hamel, at one time committed dreadful ravages in the 
province of Aiigoiimois in France. The third is Trogosita 
caraboides^ F., a kind of beetle, tlic grub of which called 
Caddie^ Olivier tells us, did more damage to the housed 
grain in the southern provinces of France than either the 
weevil or the wolf — Here I may just mention a few 
other insects which devour grains that are the food of man, 
concerning which I have collected no other facts, llie 
rice-weevil {Calandra Oyyzccj F.) is very injurious to the 
useful grain after which it is named, as is likewise another 

Tipula Triiicit K., belonging to Latrcillc’b genus Cecidomi/ia, Mar- 
bliani and Kirby in Linn. Tram, iii. iv. 3J25-3D. v. OG-110. 

Oliv. ii. lu ID. 3-4. 
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small beetle, lAjcim (Jentatm^ F. ; and an Indian grain, 
allied in the coxmXry Joharrey whidi appears to be a species 
of Holcus or Milium, is the appropriate food of anodicr 
sj^ecies of Calandra*, which I found abundiuit in it. 

in this island, is an article of less importance than 
wheat; but m some parts of the continent it forms a prin- 
cipal portion of the bread-corn. Providence has also ap- 
pointed tlic insect means of causing a scarcity of this spe- 
cies of food. The fly before noticed {Musca Pumilioiiis) 
introduces its eggs into the lieai t of the shoots of lye, and 
occasions so many to perisli, that from eight to fourteen 
are lost in a sciuan ol' two feet. — A small moth also 
Sfxalisy F.) which eats the culm of this plant within the 
Titgina, thus destroys many cars In common wnth wheat 
and barley it also suffers from Leeuwenhoek’s wolf aiitl 
the weevil. 

Bm'ley likewise, anotlier of our most valuable grains, 
has several insect Ibes. The gelatinous larva of a saw-fly 
[Tenthredo^ L.) preys u])oii the upper surface of the leaves, 
and so occasions them to wither. Mima Hordei of Bier- 
kandev also assails the plant. A tenth part of the jiroduce 
of this grain, Linne affinns, is aiinnally destroyed in Swe- 
den by another fly, not yet discovered in Britain, [Musca 
Frit^ L.,) which docs the mischief by getting into the car. 
— A small species of motli described by Reaumur, though 
not named by Linne, which maybe called Tinea Ilordei^ 
devours the grain when laid up in the granary. This fly 
deposits several eggs, perhaps twenty or thirty, on a sin^ 


CurruVn) trsfnerus^ Enf. Ih'it, 

^ Marslimn in Li)ni. Trnua. ii. HO. De Geor notices tlic injury rlonc 
l)vtlii‘'il\ t'> no, nrul obser\c> that hclbrc it IkkI been utiributcU to 
ii. 
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gle gniin; but as one grain only is to be the portion of one 
larva, they disperse when hatched, each selecting one lor 
itself, which it enters from without at a place more tender 
than the rest; — ^aiul this single grain furnishes a suflicient 
supply of food to support the ciitcrpillar till it is ready to 
a’l.sume the pupa. Concealed within this contracteil lia- 
bitation, the little animal does nothing that may betray it 
to the watchful eye of man, not even ejecting its excre- 
ments from its habitation; so that there may Ixi millions 
within a heap of corn, where you would not suspect there 
was one^. 

I have not observed that oafs suller from insects, except 
from the universal subterranean destroyer of the? grasses, 
the wire-worm, of which I shall give you a more i’ull ac- 
count hereafter; and occasionally from an Aphis. 'Hie only 
important grain that now remains unnoticed is the maize ov 
Indian corn. Besides the chiutz-bug-lly, a little beetle^ 
{Phalcria cornufa^ Latr.) appears to devour it; and it has 
probably other unrecorded enemies. The Guinea coni 
of America (//C//67/5 bicolor\ as well as other kinds of grain, 
is, according to Abbott, often mucli injured by the larva of 
a moth {^Noclua frugiperda^ Smith), which feeds upon the 
main shoot 

Next to grain pulse is useful to us both when cultivated 
ill our gardens and in our fields. Peas and beans, which 
form so material a part ofthc produce of the farm, arc ex- 
posed to the attack of a nmnerous host of insect depre- 
dators; indeed the fomer, on account oftlu'ir ravages, is 
one of the most uncertain of our crops. The animals 

«■ 

* Act, Stockh, 1 750. Reaimmr. ii. 4H(), See, 

*' This insect was taken in maize by Mr. S|jarsh:ill of Xorwieh, 

‘ .Smith’s Abbott’^, li/'icrf'i of (rcor"hy 101. 
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from which In this country both these plants suffer most 
are the Aphides^ commonly called leaf-lice, but which pro- 
perly should be denominated plant-lice. — As almost every 
animal lias its [leculiar loiisCj so has almost every plant its. 
peculiar plajitAouse ; and, next to locusts, these are the 
greatest enemies of the vegetable world, and like them are 
sometimes so numerous as to darken the air'^. The mul- 
tiplication of these little creatures is infinite and almost 
incredible. Providence has endued them with privileges 
promoting fecundity, which no other insects possess : at 
one timeof tlie year they are viviparous, at another ovipa- 
rous; and, what is most remarkable and without parallel,’ 
the sexual intercourse of one original pair serves for all 
the generations which proceed from the female for a whole 
succeeding year. Reaumur has proved lliat in five geh^ 
rations one Aphis may be the progenitor of 5,904,900,000 
descendants; and it is supposed that in one year there 
may be twenty generations^’. This astonishing fecundity 
exceeds that of any known animal; and we cannot wonder 
that a creature so prolific should be proportionably inju- 
rious : some species, however, seem more so tlian others. 
Those that attack wheat, oats, and barley, of which there 
are more kinds than one, seldom multiply so fast as to be 
very noxious to those plants ; while those which attack 
pulse spread so rapidly, and take such entire possession, 
that the crop is greatly injured, and sometimes destroyed 
by them. This was the case with respect to peas in the 
year 1810, when tlie produce was not much more than the 

® I say this upon the authority of Mr. Wolnough of Hollesley (late 
of Boyton) in Suffolk, an intelligent agriculturist, and a most acute 
and accurate observer of nature. 

^ Reaum. vi. 566. 
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seed sown; and many farmers turned their swine into their 
pea-fields, not thinking tiiem worth harvesting. Tlie da- 
mage in this instance was caused solely by the Aphis, and 
was universal tlioughout the kingdom, so that a sufficient 
supply for the navy could not be obtained. The earlier 
peas are sown, the better chance they stand of escaping, 
at least in part, the effects of this vegetable Phthiriasis. 
— Beans are also often great sufferers from another s^ie- 
cies of plant-louse, in some districts from its black colour 
called the Collier^ which begins at the top of the plant, 
and so keeps niidtiplying downwards. The best remedy 
in this case, which also tends to set the beans well, and 
improves both their quality and quantity, is to top them 
ajS^oon as the Aphides begin to appear, and carrying away 
tlie tops to burn or bury them. — In a late stage of growth 
great havoc is often made in peas by the grub of a small 
beetle, [Brtichiis granarius^ L.,) which will sometimes lay 
an egg in every pea of a pod, and thus destroy it. — Some- 
thing similar I have been told (I suspect it is a short-snout- 
ed weevil) occasionally injures beans. In this country, how- 
ever, the mischief caused by the Bruchus is seldom very 
serious; but in North America another species {B, Phi^ L.) 

most alarmingly destructive, its ravages being at one 
time so universal as to put an end in some places to 
the cultivation of that favourite pulse. No wonder then 
tliat Kalm should have been thrown into such a trepida- 
tion upon discovering some of these pestilent insects just 
disclosed in a parcel of peas he had brought from that 
country, lest he should be the instrument of introducing 
so fatal an evil into his beloved Sweden In the year 1780 


Kalm’s Travtls, i. 1 /.‘J. 
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an alarm was spread in some parts of Krartc(&, Uiaipeoplt^j^ 
had been poisoned by eating worm-eaten peas ; and they 
were forbidden by autliority to bp exposed for sale in the. 
market: but the fears of the public were soon removed 
by the examination of some scientific men, who found 
the cause of the injury to be the insect of which I am now' 
speaking^. Another sjiecies of Bruchus {B. 2)eciwico7iiiSf. 
L.) clevoiirs the peas in China and Barbary. A legumi- 
nous seed, much used when boiled as food for horses in 
India, knowm to Europeans by the name of Gram, but in 
the Tamili dialect called Koloo, and by the Moors Coollce, 
is the appropriate ibod vf a fourth kind of Bruchus, rS^ 
latcd to the last, but having the antenme, which in the male 
are pectinated, much sliorter than the body. It is, pg^^- 
haps, B. saUeUaris, V* A parcel of this seed^^ given |fie . 
by Captain Green was full of this insect, several graiiis^^S^; 
taining tw'o. Molina, in his History of Chili, tells us of 
a beetle, which he names Tjucanus Pilmus, that infests the ' 
beans in that country; — a circumstance quite at variance 
with the habits of the LucavliUv, which all prey upon tim- 
ber. This insect w'as probably a Phaleria, Latr., in which 
genus the mandibles arc protruded from the head like 
those of Lucanus; and one species, as we have seen above, 
feeds upon maize. 

Great profits are sometimes derived by farmers from 
their crops of clovei'seed : but this docs not happen very , 
often; for a small weevil, {Apion Jlavifcmoratum,) which 
abounds every where at almost all times of the year, feeds 
upon the seed of the puiple clover, and in most seasons 

» Amoreux, 288 . 

^ I have raised plants from this seed, which appear from the foliage . 
to belong either to Fhaseolus or Doiivhos. 
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does the crop considerable damage; so that a plant of tlie 
fairest appearance will, in consequence of the voracity of 
‘\his little enemy, produce scarcely any thing. Another 
'species {Ajpion Jlavipes) infests the Dutch or white clover 
The young plants of purple clover, when just sprung, are 
often, as Mr. Joseph Stickney pointeil out to me, much 
injured by the same little jumping beetles {Ilaltica^ F.) 
that attack the turnips. 

But not only, if let loose to the work of destruction, 
might insects annihilate our grain and pulse; they would 
.ld|K) deprive the earth of that beautiful green carpet which 
nowVcovers it, and is so agreeable and so refreshing to the 
sight. When you see a large tract of land lyhig fallow, 
a| fe sometimes the case in open districts, with no iiiter- 
veOTgj. patches ol’ verdure, how unpleasant and uncom- ■. 
fortaWe is it to your eye! What then would be your sen- 
jsations, were the whole face of the earth bare, and not 
dressed by Flora? J3ut such a state of things would soon 
take j)lace, if to punish us, or to teach us thankfulness to 
the great Arbiter of our fate, the insects that feed upon 
the grass of our pastures w^ere to become as generally nu- 
merous as they are occasionally permitted to do. One of 
the worst of these ravagers is the grub of the common 
cockchafer [MeJolonlha vulgaris^ F.)** Thismscct, which 
is found to remain in the larva state four years, sometimes 
destroys whole acres of grass, as I can aver from my own 
cibservation. It undermines the richest meadows, and so 
loosens the turf that it will roll up as if cut w itli a turfing- 
$pade. These grubs did so much injury about seventy 

* Mark wick, Marsham and Lehmann in Linn* Trans, vi, 1 43.— 
and Kirby in ditto, ix. 37. 43. ii. 19. 33. 

Plate XV'^IL Fin. 12. 

VOl., 1. • 
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years ago to a poor farmer near Norwich, that the court* 
of that city, out of compassion, allowed him 25/., and the 
man and his servant declaimed that he had gathered eighty 
bushels of the beetle^. In the year 1785 many provinces 
of France were so ravaged by tliem, that a premium was 
offered by the government for the best mode of destroying 
them. They do not confine themselves to grass, but eat' 
also the roots of corn; and it is to feast upon this grub 
more particularly that the rooks follow the plough. 

The larva also of another species of this genus (Afrfo- 
lontha inilvemlenta^ F.) is extremely destructive in mc||it 
meadow s, rooting under the herbage, so that, the soil be- 
coming loose, the grass soon withers and dies. Swine arc 
very fond of these grubs, and will devour vast numb^s 
of them, and the rooks lend their assistance. ’ 

Amongst the Lepidoptcra^ the greatest enemy or^ur 
pastures is the Bomhpx Graminis^ F., which, however, is 
said not to touch the foxtail grass. In the years 1740, 
1741, 1742, 1748, 1749, they multiplied so prodigiously 
and committed such ravages in many provinces of Sweden, 
that the meadow s became cjuite white and dry as if a fire 
had passed over them^’. This destructive insect, though 
found in this country, is luckily scarce amongst us; but 
our northern neighbours appear occasionally to have suf^ 
fered greatly from it. In 1759, and again in 1802, the 
high sheep farms in Tweedale were dreadfully infested 
by a caterpillar, which was probably the larva of this moth; 
spots of a mile square were totally covered by them, and 
the grass devoured to the root‘d. 

Most of the insects I have hitherto mentioned attack 

» Philos, Traits. 1 741 . 581 . De Geer, ii, 341 . 'imfen, Acad* iii. 355, 

^ Fanner^ a Mag, iii. 487, 
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* oiir crops partially, confining themselves to one or two 
kinds only; but there are some species which extend 
their ravages indifferently to all. Of this description is 

* the PAaltena Ji-mmitalis, L., which moth, Pallas tells 
us, is an almost universal pest in the govermnent of 

.. Kasan in Russia, often eating the greater part of the 
^’spring corn to the root®. To this ive are fortunately 
strangers; but another, well known by the name of the 
wire-wonn, causes annually a large diminution of die 
■produce of our fields, destroying indiscriminately wheat, 
oats, and gl ass This insect, which has its name 
apparently from its slender form, and uncommon hard- 
ness and toughness, is the grub of a beetle termed by 
I4nnc Elater lincalus^ but by Bierkandei*, to wdiom we 
■^or^mdebted for its history, E, Segetis which name is 
%wgenerally adopted. The ingenious Mr. Paul of 
:*,Starston in Norfolk, (well known as the inventor of a 
.machine to entrap the turnip-beetle, which may be ap- 
plied by collectors with great advantage to general pur- 
poses,) has also succeeded in tracing this insect from tlie 
"larva to the imago state. His grubs produced Elate?' 
obscurus of Mr. Marsham, which however comes so near 
to E. Segetis that it is doubtful whether it be more than 
variety. The other species, however, of the genus have 
similar grubs, many of which probably contribute to the 
mischief. When told that it lives in its first (or feeding) 
State not less than five years, during the greatest part of 
which time it is supported by devouring the roots of grain, 
you will not wonder that its ravages should be so exten- 

. Pallas's Travels in South Rtissiay i, 30. Plate XVIII. Fig. 4. 

® Marsham in Communicatmis to the Board of Agriculture, iv. 41 3. 
fiatc xviii.^^g. 4. and hhin. Tram, ix. 00 
' N 2 
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sive, and that wliole crops should sometimes be cut off 
by it. As it abounds chiefly in newly broken-up land, 
though the roots of the grasses supply it witli food, it 
probably docs not do any great injury to our meadow.5 
and pastures^. 

Here also may be included the larva of the long-legged 
gnat ( Tipula oleracca^ L.), known in many parts by the 
name of the grnh^ which is sometimes very prejudicial to 
the grass in marshy lands, and at others not less so to 

“ The wire-worin is parti^^iirarly destructive for a few years in gar- 
dens recently converted from pasture ground. In the Botanic Gard^ 
at Hull thus circumstanced a great proportion of the annuals sown in 
1813 were destroyed by it. A. very simple and elh'ctiial remedy in 
such cases was mentioned to me by Sir Joseph Banks, lie recoin- ’ 
mended that slices of potato stuck upon skewers should be buried.^ 
near the seeds bown, examined every day, and tlie wire-worms w|]^h 
collect upon them in great numbers dc-itroyed, ’ 

This plan of decoying destructive animals from our crops by offer- 
ing them more tempting food, is excellent, and deserves to be pursued 
Ml other instances. It was very successfully employed in 1813 by J. M. 
Rodwell, Ksc|. of Barham Mall near Ipswich, one of the most skilful 
and best informed agriculturists in the county of Suffolk, to preserve 
some of his wheat-fields from the ravages of a sjiiallgray slug, wliieh 
threatened to demolish the plant. Having heard that turnips had 
been used with success to entice the slugs from wheat, he caused a 
sufficient (piantitv to dress eight acres to he got togi'ther; and then, 
the tops being divided and the apples sliced, he directed the pieces to 
he laid separately, dressing two stctches with them and omitting two 
alternately, till the whole fiehl of eight acres w'as gone over. On the 
following morning he employed two women to examine and free from 
the slugs, which they did into a measure, the tops and slices ; and 
when cleared they were laid upon those stetches that had been omit- 
ted the day before. It was observed invariably, that in the stctches 
dressed with the turnips no slugs were to be found upon the wheat or 
crawling upon the land, though they abounded u[)on the turnips ; 
while on the undressed stetches they were to be scon in great num- 
bers both on the wheat and on the land. The quantity of slugs thus 
collected was near a bushel.— Mr. Rodwell is (persuaded that by this 
plan he bme,! his wheal from tsbeiitial injury. 
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corn. Reaumur informs us, that in Poitou, in certain 
years, the grass of whole districts has been so destroyed 
by it, as not to produce the food necessary for the suste- ^ 
nance of the cattle*. In many i)arts of England, in 
Holdemess particularly, it cuts off a large proportion of 
the wheat crops, especially if sown upon clover-lays*’. 
Reaumur concludes from the observations he made that 
it lives solely upon earth, and consequently that the injury 
which it occasions, arises from its loosening the roots of 
corn and grass by burrowing amongst them: but my 
friend Mr. Stickney, the intelligent author of a treatise 
^'upon this insect, is inclined to think from his experiments 
that it Ibeds on the roots themselves. However this may 
be, the evil produced is evident; and it ap})ears too from 
die observations of the gentleman last mentioned, that 
thi§ animal is not killed by lime ajiplied in much larger 
doses than usual 

Our national beverage ale, so valuable and heartening 
to the lower orders, and so infinitely preferable to ardent 
spirits and tea, is indebted to another vegetable, the 
for its agreeable conservative bitter. This plant so pre^ 
cions has numberless enemies in the Lilliputian world 
to which I am inlroducing you. Its roots arc subject to 

=* Reiium. V. 11. 

Two species are confoun(Ie<I under the appellation of ihc gruh^ 
the larvic namely of Tijmla olcracca and coniicina. «vhich hist is very 
injurious, though not equally with the first. V. the rich district of 
Sunk Isiandm Holdcrness, in the spring of 181»3, hundreds of acres 
of pasture have been entirely destroyed by them, being rendered as 
completely brown as if they had suflered a three months dn ‘light, 
and destitute of all vegetation except that of a few tliistles. A square 
foot of the dead turf being dug up, iilO grubs were counted in it ! 

' and, what furnishes a striking proof of the prolific powers of thc.Jfc 
insects, the next yew* it was difliCLilt l<> finil a single one. 

. Sticknev'b (Jhcrrafiw on iho GniJ\ 
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the attack of the caterpillar of a singular species of moth 
y^Hepialus Htmidu F.), known to collectors by the name 
of the ghost, that sometimes does them considerable in- 
jury a. — A small' beetle 2 X ^0 {Haltica concinna) is parti- 
cularly destructive to the tender shoots early in the year ; 
and upon the presence or absence of Aphides, known 
by the name of the^j/, as in the case of peas, the crop of 
every year depends ; so that the hop-grower is wholly 
at the mercy of insects. They are the barometer that 
indicates the rise and fall of his wealth. 

If the beer-drinker be thus interested in the history of 
these animals, equally so is the drinker of tea. Indeed' 
sugar is an article so universally useful and agreeable, 
that what concerns the cane that produces it seems to 
concern every one. This also affords a tempting food^?ii 
to insects. The caterpillar of a white moth, called the" 
borer, for destroying which a reward of fifty guineas is . 
offered by the Society of Arts, is in this respect a great 
nuisance, as is an unknown species of horned beetle 
An ant also {Forynica analis^ Latr.) makes a lodgement 
in the interior of the sugar-cane in Guinea, and destroys 
it. — But the creature of this class most destructive to 
the sugar-cane, is one of the latter genus that does not 
devour it, and is therefore improperly called Fm'mica 
saccharivora by Linnc ; but, by making Its nest for shel- 
ter under the roots, so injures the plants that they be- 
come unhealthy and unproductive. These insects about 
seventy years ago appeared in such infinite hosts in the 
island of Granada, as to put a stop to the cultivation of 
this plant; and a reward of 20,000/. was offered to any 

De Geer, i. 487. 

I owe this information to Robinson Kittoe, Esq, 
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one who should discover an effectual mode of destroying 
them. Their numbers were incredible. They descend- 
ed from the hills like torrents, and the plantations, as 
well as every path and road for miles, were filled with 
them. Many domestic quadrupeds perislied in conse- 
quence of this plague. Hats, mice, and reptiles of every 
kind became an easy prey to them ; and even the 
birds, which they attacked whenever they alighted on 
the ground in search of food, w^ere so harassed as to be 
at length unable to resist them. Streams of whaler op- 
posed only a temporary obstacle to their progress, the 
iSrcmost rushing blindly on to certain death, and fresh 
armies instantly following, till a bank was formed of the 
carcases of those that were drowned sufficient to dam up 
the waters, and allow the main body to, pass over in 
safety below. Even the all-devouring element of fire 
was tried in vain. When lighted to arrest their route, 
they rushed into the blaze in such myriads of millions as 
to extinguish it. Those that thus patriotically devoted 
themselves to certain death for the common good, wore 
but as the pioneers or advanced guard of a countless 
army, w^hich by their self-sacrifice was enabled to pass 
unimpeded and unliurt. The entire crops of standing 
canes were burnt down, and the earth dug up in every 
part of the plantations. But vain w^as every attempt of 
man to effect their dcstr action, till in 1780 it pleased 
Providence at length to annihilate them by the torrents 
of rain which accompanied a liurricane most fatal to the 
other West India Islands. This dreadful pest was 
thought to have been imported^. Besides these ene- 


■ Ca^tlc ill rfnhs. Tams. xxx. 
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mics, the sugar-cane has also its Aphis, which sometimes 
destroys the whole crop*; and according to Humboldt 
and Bonpland the larva of Elater noctilucus feeds in it*^. 

Two other vegetable productions of the New World, 
cotton and tobacco^ which ai-e also valuable articles of 
commerce, receive great injuiy from the depredations of 
insects. M‘Kinnen, in his Tour through the West In- 
dies, states that in 1788 and 1794 two-thirds of the crop 
of cotton in Crooked Island, one of the Bahamas, was 
destroyed by the clienille (probably a lepidopterous lar- 
va) ; and the red bug^ an insect equally noxious, stained 
it so much in some places as to render it of little or no 
value. Browne relates that in Jamaica a bug destroys 
whole fields of this plant, and the caterpillar of the beau- 
tiful Papilio CupidOy L. also feeds upon it*^. That of 
Xka Sphinx Carolina^ L. is the gi’eat pest of Tobacco; 
and it is attacked likewise by the larva of Phahena 
Phexice^ Smith and by other insects of the names and 
kind of which I am ignorant. 

Boots are anotlier important object of agriculture, 
which, however, as to many of them, they may seem to 
be defended by the earth that covers^ them, do not es- 
cape the attack of insect enemies. — The carrot, which 
forms a valuable part of the crop of the sand-land farms 
in Suffolk, is often very much injured, as is also the 
parsnip, by a small centipede (S. clectrica^ L.), and an- 
other polypod [Poli/des7mis complanaius^ Latr.), which 
eat into various labyrindis the upper part of their roots ; 

^ Browne’s Civil ami Nat. Hist, of Jamaica^ 430. 

** Essni siirlfi Geographic des Plantes, 130. 

*■ M'Kiiinen, 171. Browne ubi supr. Mcriiin, Ins. Snr. 10. 

SiiiithN AbHott’s Insects of Georgia ^ 101^ 
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and they are both sometimes totally destroyed by tlm 
maggot of some dipterous insect, probably a Musca. I ; 
had an opportunity of noticing this in the month of July, 
in die year 1812, in the garden of our valued friend the 
Rev. llevett Sheppard of Ofllon in Sullblk. Tlie plants 
appeared many of them in a dying state; and upon 
drawing them out of the gi'oiuid to ascertain the cause, 
these larvae were found with their liead and half of their 
body immersed in the root in an oblicpie direction, and 
in many instances they had eaten off the end of it 

America has made us no present more extensively be- 
neficial, com})arcd with which the mines of Poiosi are 
wortliless, than the liotato. This invaluable rf)ot, which 
is now so universally cultivated, is ol'ten, in this country, 
considerably injured by the two insects first mentioned 
as attacking the carrot. In America it is said to suffer 
much from two beetles [hjjlta cincrea and vitlala^ F.), 
of the same genus with the blister-beetle ^ ; and in the 
island of Barbadoes some hemipterous insect, supposed 
to be a Tettigonia, occasionally attacks them. In 1734? 
and 1735 vast swarms of them devoured almost every 
vegetable production of tliat island, particularly the jio- 
tato, and thus occasioned such a tiiilure of this excellent 
esculent, especially in one parish, that a collection was 
made throughout the island for the relief of the poor, 
whose principal food it forms. 

The chief dependance of our fanners for the suste- 
nance of their cattle in the winter is another most useful 
root, the turnip. And they have often to lament the di- 
stress occasioned by a failure in this crop, of which these 
minor animals are the cause. On its first coming up, as^ 
Illigcr, i. ^56, 
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soon as the cotyledon leaves are unfolded, a whole host 
of little jumping beetles, composed chiefly of Haltica Ne- 
mortem^ called by farmers the Jly and black jaci^ attack 
and devour them ; so that on account oP their ravages 
the land is often obliged to be resown, and frequently 
with no better success. It has been calculated by an 
eminent agriculturist, that from this cause alone the loss 
sustained in the turnip crops in Devonshire in 1786 ^as 
not less than 100,000/.^ Almost as much dajnage is 
sometimes occasioned by a little w^eevil {Curculio con^ 
tracim^ E. B.) which in the same manner pierces a hole 
in the cuticle. When the plant is more advanced, and 
out of danger from these pygmy foes, the black larva of 
a saw-fly ( L.) takes their place, and occa- 
sionally docs no little mischief, whole districts being 
sometimes nearly stripped by them ; so that in 1 783 many 
thousand acres were on this account ploughed up^. — 
The caterpillar of the cabbage-butterfly {Papilio Bras-- 
sicce^ L.) is also sometimes found upon the turnip in 
great numbers ; and Sir Joseph Banks informs me that 
forty or fifty of the insects before mentioned*^, called by 
Mr. Walford the wire- worm, have been discovered in 
October just below the leaves in a single bulb of this 
plant. — The small knob or tubercle often observable on 
these roots is inhabited by a gnib^ which, from its re- - 
semblance to one found in similar knobs on the roots of 
Sinapis arve^isis^ from which I have bred Ciirailio con- 
tractus^ E. B., and Rynchccmis assimilis^ E., is probably 
one of the same or an allied species This, however, 

* Young’s Annals of Agriculture^ vii. lOS. 

Marshall in Philos, Trans, Ixxiii. 1783. 

Sec above, p. 166-16/. 

** Swanmi, ii. 81. b, - fivlicnhal in Jcocribing the liij>t-naniccl 
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does not seem to affect their growth. Great mischief is 
occasionally clone to the young plants by the wirc-wonn. 
I was shown a field last summer in which they had de- 
stroyed oite-fouirth of the crop, and the gentleman who 
showed them to me calculated that his loss by them 
would be 100/. One year he sowed a field thrice with 
turirips, which were twice wholly, and the third time in 
great part, cut off by this insect. — Whether the disease 
to which turnips are subject, in some parts of the 
kingdom, from the fomi of the excrescences into which 
the bulb shoots, called Jingers and toes^ be occasioned by 
insects, is not certainly known®. 

We have wandered long enough about the fields to 
observe the progress of insect devastation; let us now 
return home to visit the domains of Flora and Pomona, 
that we may see whether their subjects are exposed to 
equal maltreatment. If we begin with the hitchen^gar^ 
detij we shall find that its various productions, minister- 
ing so materially to our daily comfort and enjoyment, 
almost all suffer more or less from tlie attack of the ani- 
mals we are considering. — Thus, the ^earliest of our ta- 
ble dainties, radishes, are devoured by the maggot of a 
fly {Musca liadicim^ L.), and our lettuces by the cater- 
pillars of several species of moth ; one of which is the 

specie?, so common on the flowers of siliquosc plants {Insccta Sue^ 
cic^ 111 , 142.), asks if his R, sulcicoilis {C. 2Hcurosiigma,'E. 13.), which 
agrees with it in most respects, except in having toothed thighs, be 
not the other sex ? This query I can solve in the negative, having 
taken the sexes of R. assimilis in coitu, which do not differ, save that 
the male has a somewhat shorter rostrum. 

^ Spence’s Observations on the Disease in Turnips called Fingers 
and Toes, Hull 1812. 8vo. 
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beautiful tiger-moth [Bombyx, Cnja^ F.), another thepol- 
herb-motli {Noctua oleracca^ F.), a third anonymous, 
described by^eaumur as beginning at the root, eating 
itself a mansion in the stem, and so dcsifeying the plant 
before it cabbages^. And when they arc come to their 
perfection and appear lit for the table, tlieir beauty and 
delicacy are often marred by the troublesome eawig, 
which, insinuating itself into them, defiles them with its 
excrements. — What more acceptable vegetable in the 
spring tliaii brocoli ? Yet how dreadfully is its foliage 
often ravaged in the autumn by numerous hordes of the^ 
cabbage-butterfly ! so that, in an extensive garden, j^ou 
will sometimes see noil ling left of the leaves except th6 
veins and stalks. — Vvliat more useful, again, than the 
cabbage? Besides tlie same Insect, which injures them 
in a similar way, in some countries they aj*e infested by 
the caterpillar of a most destructive moth {Noclua liras’- 
siac, F.), to which indeed I have before alluded ^ ; which, 
not content with the leaves, penetrates into the very 
heart of the plant — One of the most delicate and ad- 
mired of all table vegetables, concerning which gardeners 
are most apt to ])ride themselves, and bestow mucli j)ains 
to j)roduce in perfection, I mean the caiilifiower. Is often 
attacked by a lly, which oviposit ijig in that part of the 
stalk covered by the earth, the maggots when hatched 
occasion tlie jdaiit to wither and die, or to j)roduce a 
worthless lu'ad'k lOven when the head is good and. 
handsome, if not carefully examined previous to being 

Ilcamn. ii. 4/1. ** See above, p. 20. ® Dc Geer, ii. 440.* 

Perhaps this fly is the same which l/inne eonfountlcd with Afusca 
Lnrmrunt^ L., which he says he liad found in the rotjfs of the c;ib- 
ba^e {Sj/xf, Kal, 78.). Isay ** conJvunHrff,'* because it is not 
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cooked, it is often rendered disgusting by earwigs that 
liave crept into it, or the green caterpillar of Papilio 
Pap(V^ I- ^ 

Our peas, beans, carrots, parsnips, turnij^s, and pota- 
tos arc attacked in tlie garden by the .same enemies that 
injure them in the fields^ ; I shall tlicrefore dismiss them 
wilJioiit furtlier notice, and point out tliose which infest 
another of our most esteemed kinds of j)ulse, kidney 
beaii.s. These arc j)rincipally Apliidt's, which in dry 
seasons are extremely injurious to them. The fluid 
wliich they secrete, falling upon the leaves, causes them 
to turn black as if. sprinkled with soot; and tlie nutri- 
ment being subtracted from the pods by their cojistant 
suctio]!, they are prevented from coming to their j)!*oper 
size or perfection. Tlie beans also which they contain 
are sometimes devoured by the catta'j)illar of a small 
moth^’. — Onions, which add a relish to the poor man’s 
crusts and cheese, and form so material an ingredient in 
the most savory dishes of the rich, are also the favourite 
food ol‘ the maggot of a fly, that often does considerable 

likely that the simie sj)cclcs should he parasitic in an iii’^cct, and also 
inhabit a vegetable. 

In lately examining, however, some young garden peas and hrun.s 
^ about four inches high, T observed the margins of the leaves to be 
gnawed into deep scollops by a Tittle beetle {Ciirni/io /im aifis, L.), of 
which 1 ibuiid from two to eight on each pea and beau, and many in 
the act of eating. Not only were the larger leaves of every plant 
thus eroded, but in many cases the terminal young shoals and leaves 
were apparently irreparably injured. I have often noticiid this and 
another of the short-siioutcd Curculios tibialis^ Ilerbst) in gi’eat 
abundance in pea and bean Reids, but was not aware till now that 
either of them was injurious to these jilauls. Probably both are 
so, but whether the crop is niatcrially ailectcd by them must bo ^ 
left to further inquiri . 

Re.'uim. ii. 4711. 
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damage to the crop. — From this maggot (fdrS sttpply of 
onions containing which I have to thank my friend. Mr. . 


Campbell, srargeon, of Hedon near H|^, wherfe it is . 
very injurious, particularly in light sousj; I have suo- • 
ceeded in breeding the fly, which proves of that tribe'idf 
the Linnean genus Musca^ now called Scdtophaga. 
ing apparently undescribcd, and new to my valued j 
respondent Count Hoftinansegg to whom I sent it, Ti 
its. Ccparum ^* — Tlie diuretic Asparagus, towards | 
close of the season, is sometimes j'endered unp; 
by the numerous eggs of LcTiia Asparagi^ F., and 
larval feed upon the foliage after the heads branch ouJ^( 
— Cucumbers with us enjoy an immunity from inseci^:: 
assailants ; but in America they are deprived of this pri- . 
vilege, an unascertained species, called there the cucum- 
ber-fly, doing them great injury‘s. — And, to name no „ 
more, mushrooms, which arc freciuently cultivated and 
much in recpiest, often swarm with the maggots of various 
Dipta'a and Coleoptera. 

Tlie insects just enumerated are partial in their at- 
tacks, confining themselves to one or two kinds of our 
pulse or other vegetables. But there are others that 
devour more indiscriminately the produce of our gar- 
dens ; and of these in certain seasons and countries w^c 
have no greater and more universal enemy than the ca- 
terpillar of a moth called by entomologists Noctua Garth ; 
via^ from its having a character inscribed in gold on its ;^. 


» Description of S, Ceparunu — Cinereous, clothed with distant 
black hairs, proceeding, particularly on the thorax, from a black point. 
Legs nigrescent. Back of the abdomen of the male with an inter-i 
ipted black vitta down the middle. Wings immaculate. Pokers 
lind alulae pale yellow. Length 3^ lines. 

** Barton in PhUos. Magaz, ix, 6^, 
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primary whigs, Whicli resembles tjiat Greek letter. This 
cteatiire affords a pregnant instance of Alic power of 
Providence toJet loose an animal to the *^rk of destruc- 
tion and punWment. Though common with us, it is 
seldom the cause of more than trivial injury; but in the 
ye^i* 1735 it was so incredibly multiplied in France as 
tp hifest the wliole country. On tlie great roads, where- 
^ePyou cast your eyes, you might see vast numbers tra- 
.Tig^sing them in all directions to pass irom field to field ; 
'.OTt their ravages were particularly felt in the kitchen- 
gardens, w’herc they devoured every thing, wliethcr pulse 
jor pot-herbs, so that nothing was left besides the stalks 
-*and veins of the leaves. The credulous multitude thought 
they were poisonouF, report aflirming that in some in- 
stances the eating of them had been followed by fatal 
eftects. In consequence of this alarming idea, herbs 
were banished for several weeks from the soups of Paris. 
Fortunately these destroyers did not meddle with the 
corn, or famine would have followed in their train. 
Reaumur has proved that a single pair of these insects 
might in one season produce 80,000 ; so that, were the 
friendly Ichneumons removed, to whicli the mercy of 
Heaven has given it in charge to keep their numbers 
within due limits, we should no longer enjoy the comfort 
of vegetables with our animal food, and probably soon 
become the prey of scorbutic diseases^. — I must not 
overlook that singular animal tlie mole-crickct, {Gnjllo- 
vulgaris^ Latr.) which is a terrible devastatoi of 
the produce of the kitchen-garden. It burrows under 
ground, and devouring the roots of plants thus occa- 
sions them to wither, and even gets into hot-beds. It^ 
Rcaum. ii. XVJ, 
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does so much miscliiet in Germany, that the a^t]!^ 
of an old book of ganiciiiiig, after giving a figure of 
it, exclaims, ^'^^appy arc the places 'vh^ this pest is 
unknown % 

The Jloxvcrs and shrubs^ that form the ornament of 
parterres aiul ])]easiire-grounds, seem less exposed!^' 
insect depredation than tlie produce of the kitchen-g^?? 
den ; yet sliil there are not a few that suffer frdin^ 
The foliage of one of our greatest favourites, the ro$^ 
often loses all its loveliness and lustre from tlic exc^^ 
ments of the Ajdiides that prey upon it. The leaf-l^t*^^- 
ter bee also centunudavh^ L.), by cutting pieces out 
to form for its young its cells of curious construction,’ 
disfigures it considerably; and the froth Cicada (i\ 
inavia^ L.) auKid by the saw-fly of the rose (^Teuthredo 
llosiCy L.) contributes to check the luxuriance of its 
growth, and to diminish the splendour of its beauty.— 
Reaumur has given the history of a fly [Eristalis Nar-^ 
cissi) whose hirva I'eeds in safety within the bulbs of the 
Narcissus, and destroys them; aiul also of another, 
tliough he neglects to describe the species, which tar- 
nishes the gay parterre of the florist, whose delight is 

to observe the freaks of nature exhibited in the various , 
• 

many-coloured streaks which diversify the blossom of 
the tulip, by devouring its bulbs — Ray notices another " 
mentioned by Swammerdam, probably Bibio hortvlanii^ 
Latr., which he calls the deadliest enemy of the flowers 
of the spring. He accuses it of despoiling the gardepir; 
and fields of every blossom, and so extinguishing tlie 
hope of tlie year*^. But you must not take up a preju- 
fdice against an innocent creature, even under the .war-; 

■*' Reaum. iv. 499. Riii, lUsL Ins. Prolegcim. %u 
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rant of su^ weighty authority; for the insect which our 
great naturalist has arraigned as tlie of such de- 

vastation is sc^ccly guilty, if it be at all a culprit, in the 
degree here alleged against it. As it is very numerous 
ei^ly in the year, it may perhaps discolour the vernal 
jbl^soms, but its moiitli is furnished with no instrument 
’ epable it to devour them. 

our stoves and ^recji-houses the Aphides often n'ign 
trijimphant; for, if they be not discovered and destroyed 
- their numbers are small, their increase becomes 

V, 11. . . 

so jF^pid and their attack so indiscriminate, that every 
^'plant is covered and contaminated by them, beauty be- 
j^ing converted into deformity, and objects before (he most 
' attractive now exciting only nausea and disgust. The 
. Coccus (C. Ilcsperidiuiiy L.) also, which looks like an 
inanimate scale upon the bark, does consiilerable injury 
Xo the two prime ornaments of our conservatories, the 
orange and the myrtle; drawing olI‘ the sap by its pec- 
toral rostrum, and thus depriving the plant of a portion 
of its nutriment, at the same time that it causes unplea- 
sant sensations in the beliolder from its resemblance to 
the pustule of some cutaneous disease. 

I must next conduct you from the garden into the or- 
chard &x\A fmitery ; and here you will find the same ene- 
mies still more busy and successful in their attempts to 
4o^us hurt. — The strawberry, which is the earliest and 
at the same time most grateful of our fruits, enjoys also 
th^, privilege of being almost exempt from insect injury, 
ijA jumping weevil {Curculio Fragaria^ F.) is said by Fa- 
bricius to inhabit this plant ; but as the same species is 
abundant in this country upon the beech, the beauty of 
wbiich it ma^ially injures by the numberless holes with 
VOL. I. 
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which it. pierces the leaves, amt has I l)elieve itevcv bei^n 
taken upon the strawherrvj it seems pi-obable that Smidt's 
specimens inLht have fallen upon the from th^lt 

tree''. The only insect I have, observed ‘feeding upon 
this fruit is the ant, and the injury that it does is 
material. — The raspberry, ihc fruit of wliich ari'ives 
at maturity, has more than one species of these anixijim? 
for its foes. Its foliage sometinus suffers much fro®; 
the attack of MvMontlia horlkola^ F., a little beetle 
la ted to the cockclialer: when in flower the footstalW^of 
the blossom are occasionally oaten through .by a 
mimile animal of the same order, Bijiuriis iomentoms^ 
Latr., whicli I once saw prove fatal to a hole crop; and 
bees Irecpiently anticipate us, and by sucking the fruit 
with their prolioscis spoil it ibr the tabic. — Gooseberries 
and currants, those agreeable and useful fruits, a com- 
mon object of cultivalioji both to poor ami rich, have' 
tlieir shave of enemies in this class. The all-attacking 
Aphides do not pass over them, and the former espe- 
cially are sometimes greatly injured by them; their exi-> 
crement falling u}ji)n the berries renders them clammy 
and disgusting, and they soon turn (piite black from it. 
In July 1812 I saw a currant-bush miserably t ravaged 
by a species of Coccus, very much resembling the Coe? 
cus of the vine. J^hc eggs w evG of a beautiful pink, and 
envei<ip«Tl iu a large mass of cotton-like web, which 

This kind of inisnoiiier frcijiiciul}' occurs in cntomolof^ical aii«i 
thors.-^fbus, for instance, the Carevtia AUmri^ of Linne feeds 
the hawthorn, and Curculh LapaUii upon the wdllow (Curtis in lAim^ 
Tram. i. 8G.) ; but as jXlVmria is common in liawthoru Jiedge^ and 
docks often grow under willows, the mistake iu tjncstion cas^ hap- 
pened: when, however, such mistakes are discovered, the Tnim 
Name ought certain! r to he altered. 
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CQuld be *'dra^vn out to’ a considerable length. Sir Jo- 
seph Banks lately showed me a brandi of the f.nme 
shrub perfort^d down to the pith by the caterpillar of 
$esui thniUfarmls^ F. : the diminished yizQ, of the b ait 
jj^iits out, he observes, where this enemy has been at 
Ill Germany, whore perhaps tins insect is more 
^ntlmeFous, it is said to deslroy not scitlom the larger 
pushes of the red currant^, '^fhe Ibliage of the e fruits 
%R:eii suffers much from the black and white calLr^iillar 
^^^halaina grossidariain^ L. ; (diis was the case last 
at Hull :) but their worst and most destructive 
enemy, particularly o(’ the gooseberry, is that of a small 
saw-fly. Hiis larva is of a green colour, shiigrcened as 
it were willi miimtc black tuhercles, which it loses at its 
last moult. 'Hie fly all echos its eggs in rows to the un- 
derside of the leaves. When first hatched, the little 
raniiiials feed in society ; but having ccmsumccl the leaf 
on ivhicli they wei'e born, they separate I’rom each other, 
ajid the work of devastation proceeds with such ra})idity, 
that fvofpieiitly, where many faaiilies are jiroduced on 
the same bush, nothing of the le.aes is lel’t but the veins, 
and all the fruit for that year is spoiled*'. 

Upyji the leaves ol' the <*l;crry, which usually succeeds 
. die gcosoberr^', in c<ninuon wilii those of I lie pear and 
several oilier I'ruit-treos, the slimy larva of another saw- 
fly (T. Cerasi, L.) makes its repast, yet without being 

® Wiener Verzeich, 8vo. 20. 

, > Fabricius seems to have regarded the saw-fly that feeds upon the 
9 (siUow{Tenihre{fo Copreev), not only as synonymous with that which 
• feeds upon the or/wr^ but also with our little assailant of the goose^ 
i<?#W4uid currnul. Yet it is very cvnlcnt from Reaumur’s account, 
^ whore accuracy may be depended upon, that they arc all distinct spe- 
' bies. Fabriciiis’s description of the Jfif agrees witli the insect of the 
' gooseberry, w that which he has given of the Im'va belongs to the 

* o 2 
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the cause of any very material injury. But in North 
America a second species nearly related to it, known 
there by the name of the slug^^mrm, has become preva- 
lent to such a degree as to threaten the destruction not 
only of the cherry, but also of the pear, quince, arid 
plum. In 1797 they were so numerous that the smaller 
trees were covered by them ; and a breeze of air passing 
through those on which they abounded became charged 
with a very disagreeable and sickening odour. Twenty 
or thirty were to be seen on a single leaf ; and many 
trees, being quite stripped, were obliged to put forth 
fresh foliage, thus anticipating the supply of the succeed- 
ing year and cutting off' the prospect of fruit*. — In some 
parts of Germany the cherry-tree has an enemy equally 
injurious. A splendid beetle of the weevil tribe 
ekites Bacchus^ Herbst,) bores with its rostrum through 
the half-grown fruit into the soft stone, and there deposits 
an egg. The grub produced from it feeds upon the kernel, 
and, when about to become a pupa, gnaws its way through 
the cherry, and sometimes not one in a thousand escapes**. 
This insect is fortunately rare with us, and has usually 
been found ii})on the black-thorn. The cherry-fly also 
( Tephrites Latr.) provides a habitation for its mag- 

got in the same fruit, which it invariably spoils 

animal inhabiting the sallow. Probably, confounding the two species, 
he describe! the imago from the insect of the former, and the larva 
(if lie did not copy from Reaumur or Linnc) from that of the latter. 
Linne was correct in regarding Reaumur’s three insects as distinct 
species, though he appears to be mistaken in referring to him under 
T,Jlava^ as the saw-fly of the currant and gooseberry is not ^lolly 
yellow. ^ 

Peck’s Nat, Hist, of the Slug'^wornit 9. 

IVost Kleiner Beytrag. 38. Rcaum. ii. 477- 
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The different varieties of the plum are every year 
more or less injured by Aphides ; and a Coccus (C. Per^ 
$%c<Sy F.?) sometimes so abounds upon them that every 
twig is thickly beaded with the red semiglobose bodies 
of the gravid females, whose progeny in spring exhaust 
the trees by pumping out the sap. 

The blossoms of our pear-trees, as we learn from Mr. 
Knight, are often rendered abortive by the grub of a 
brown beetle : and a considerable quantity of its fruit is 
destroyed by that of a small four^winged fly, which oc- 
casions it to drop off prematurely®. This would seem 
to be a saw-fly, and is probably the species which Reau- 
mur saw enter the blossom of a pear before it was quite 
open, doubtless to deposit its eggs in the embryo fruit. 
He often found in young pears, on opening them, a larva 
of this genus — A little moth likewise is mentioned by 
Mr. Forsyth as very injurious to this tree®. 

But of all our fruits none is so useful and important 
as the apple, and none suffers more from insect;, which 
according to Mr. Knight^ are a more frequent cause of 
the crops iailing than frost. The figure-of-eight moth 
{Bomhifx ccBruleoccphala^ F.) Linn6 denominates the pest 
of Pomona and the destroyer of the blossoms of the apple, 

■ On the Apple and Peary 158. The beetle Mr. Knight i^Iludcs to 
is probably the Curculio oblongus, L., which answers liis ifescription, 
and is conntion on pear-trees. — In Holland, it is stated in a little 
tract on this subject ( ten bcmljze cjr. door F. H. van 
Berck. 8vo. Haarlem 1807) that the great destroyer of the blossoms 
of their apple- and pear-trees is the larva of another beetle, Curculio 
Pomorum, L., which from the name and Gyllenliars addition to the 
'habitat given by Linne — “ quas dcstriiit”— should seem to be inju- 
rious^ Sweden also, 
l^um. ulfi siipr, 475. 

^ On the Apple and Pear^ 45. 


On Fruit Treet, 271. 
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pear^ and cliervy. — Ido also mentions another {Tinea 
CoMcella^ F.) as inhabiting apple-bearing trees under 
the bai*k.— And Reaumur has given us the liistoiy of a 
species common in this country, and producing the 
effect, oilen to the destruction of the crop, the caterpill]^' 
of wliicli feeds in the centre of our apples, thus occap, 
sioning them to fniP. Even the young grafts, I am in- 
formed by an intelligent iViend^’, are frequently destroy- 
ed, sometimes many Imndreds in one night, in llie nur- 
sevii\s about London, by Curadio Vaslalor^ Marslu, (C. 
2)icij)ei!n F.) ojio of the short-.snouLed weevils ; ami the. 
foiindalion of ranker in hill-grown trees is often laid by 
the larva; of Tartriv llrv/jerana:^. . The sap too is often 
injuriously drawn off by a miiuilc Coccus, of wir'ch the 
female has the exact shape lifa muscle-shell (C, m lxmim 
llncariii^ Cnnlf-.), and which Kcaninur lias accurately 
descrilx'd and li^^ur 'chk d'liis ‘‘pecies so abounded in 
1816 on an ;iop!‘ -:rc» in mv garileu that the whole bark 
w»as covered witii ii iii c\. • ; p. i ; and I ha ve .since been 
informed h\' Jo .ima vknvi . *!», jun. Es^j. ofiiull, that it 
r()iially iiifc.sis oilier trees in the nci.glil)i>ui liood. EvenJ 
the fruit of golde;! pipepin vdiich lie sent me were thickly 
be.set willi it, — But ilie greatest eneuiy of this tree, and 
which luvs been known in this country only since ihe 
year 1787, is the ajiple-aphi-., called by some the Coccu^^ 
and by ol\ier.s the Amrrlcun This is a minute in- 

sect, covered with a long colion-likc wool transpiring 
fi vKU the pores of its body, which lakes its station in the 

■ li-.Muni, ii. 19IJ. Mr. ^calf's. ^ 

; ()!),i'rvatioiis on this hocct in the 'id voiaiiic of the Jlorlh 
'Uja I'ransfirlious, i». CJ. By W. Spence. ' 

R'.:aum. h.60. 5./. G. 7^ 
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chinks and rugosities of^lbe bark, where it iucreases' 
abundantly, and by constantly drawing oft the saj) causes 
ultimately the destruction of the tree. Whence this 
^st >vas firsts introduced is not cei’taiiily known. Sir 
Joseph Banks traced its origin to a nurse ly in Sloaiie 
^Street; and at first lie was led to conclude that it had 
been imported w'ith some* apple-t.i’ees IVom r'rance. On 
writing, however, to gardeners iu dial counlrv, lie found 
it to be W'liolly unknown 1 fieri*, li was iht'ivlbres if not 
a native insect, most jirobably derived Ironi North Ame- 
rica, from W'lience appJe-treo had a) o been imported by 
the propriitor of tiiat imiNery. W’hakner its origin, it 
spread ra[)id]y. At first it was eoidiiuai to the \ivinity 
of the metropolis, where it dvslroyeil thonsands ol‘ trees. 
But it has noNv ibuiiil its way into oiiier parts of the king- 
dom, particularly into tlie c\der counties: and in 1810 
so many perlslu'd from it in (ilnicestei’sliire, that, if 
some mode of desa’oviim it w ere not tliscovi.Ted, it was 
feared the making of cyder must lie abandoned. This 
valuable discovery, it said, liU', since been made; the 
application of die sjiiiit of tar to the luiik being recom- 
mended as elleclual*^. Sir .lo-^epb Hanks long ago ex- 
tirpated it li’om his ow n ajijile-trees, by the sini|de me- 
thod of taking off all the ri!gg< d and de.ad old bark, and 
then scrubbing the trunk and branches with a liard 
brush. 

^ This Aphis isc>klonlly the insect ilc^cnlnjl in lliijicr’'' 
i. 450. under the name ol' J. l({ni!>cnt. lv,i\in;> ilone spent injtu ’ to 
the applc-trccs in the neij^hboiirhood cd‘ Bremen in ISOI. 'flint it is 
an Aphis and no Coccus is clear tVoin it-> on?/ ro>tnini and the wings 
*, oi thc male, of which Sir .Joseph Bank'? pi;v.( sM^ sin inlmirable <ti aw- 
ing Iw Mr. Bauer. On this Aphis see Foi m tie ; Alnnl/ih/ A/cg. 
xxxiu 320 ; and also for August 1811 ; and Sir Joseph Banks in the 
Horl'in'Jffr'nl Sorirft/'^ ii. li»2. 
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Our more dainty and delicate fruits, at least such as 
are usually so accounted, the apricot, the peach, and the 
nectarine, originally of Asiatic origin, are not less sub- 
ject to the cin})irc of insects than the homelier natives of 
Europe. Certain Aphides form a convenient and shel- 
tered habitation Ii)r themselves, by causing portions of 
the leaves to rise into hollow red convexities ; in these 
they reside, and, with their rostrum pumping out the 
sa]i, in time occasion them to curl up, and thus deform 
the tree and injure the produce. The fruit is attacked 
by various other enemies of tliis class, against which W'e 
find it not easy to secure it : wasps, earwigs, flies, wood- 
lice, and ants, which last communicate to it a disagree- 
able flavour, all share with us these ambrosial treasures ; 
the first of them as it w^ere opening the door, by making 
an incision in the rind, and letting in all the rest. — The 
nucleus of the apricot is also sometimes inhabited by the 
catcipillar of a moth, w hich devouring the kernel causes 
the fruit to fall prematurely — In tliis country, how- 
ever, these fruits may be regarded as mere luxuries, and 
therefore me of less consequence ; but in North Ame-. 
rica they constitute ah imjiortant part of the general pro- 
duce, at le;j *t the peach, serving both as food for swnne, 
and furnisl’.ing by distillation a useful spirit. The ra- 
vages comr.iittcd upon them there by insects are so se- 
rious, that ju'omiums have been offered for extirpating 
them. A species of weevil, perhaps a Rynchites of 
Herbst, enters the fruit wdien unripe, probably laying its 
eggs wnthin the stone, and so destroys them. And two 
kinds of Zygrvna, F., by attacking the roots do a still 


M. lie la Hir^' in Rcuum. ii 47^. 
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greater injury to the trees — A Coccus, as it should 
seem from the description, imported about thirty years 
ago from the Mauritius, or else with the Conslantia vine 
from the Cape of Good Hope, has destroyed nearly 
nine-tenths of the peach trees in the Island of St. Helena, 
where formerly they were so abundant, that, as in North 
America, the swine were fed with them. Various means 
have been employed to desti’oy this plague, but hitherto 
without success^. — The imperial pine-aj)ple, the glory 
of our stoves, and the most esteemed of the gifts of Po- 
mona, cannot, however precious, be defended from the 
injuries of a singular species of mile, the ; yy / fipidei' of 
gardeners, {Acarus telarms^ L.,) which covers tliem, and 
other stove plants, with a most delicate" but at the same 
lime very pernicious web. — The olive tree, so valuable 
to the inliabitants of the w'armcr regions of Europe, often 
nourishes in its berries the destructive maggot of a fly 
{Osemis Olea^i Latr.); and the caterpillar of a little moth 
{Tinea Oleclla^ F.), which preys upon the kernel of the 
nucleus, occasions them to fall before they arc ripe. — 

- Every one who eats nuts knows that they are very often 
inhabited by a small white grub ; this is the offspring of 
a weevil {CurcuUo Nucum^ L.) remarkable for its long 
and slender 'rostrum, witli which it perforates the shell 
when young and soft, and deposits an egg in the orifice. 
— In France it somc*times happens, when the chesnuts 

Dr. Smith [hirion’s better in Phihs, Ma^az. xxii. 210. William 
Daw, K^q. American (Consul of the Port of Hull, long rcsiilem in 
the United States, iiiformcil me that though he had abundance of 
. peaches at Ids country-luvi-e, German Town near Philadelphia, he 
could never succeed with the nectarine, the fruit constantly falling 
olT perforated by the grub of some insert. 

** Dvsrr. nf I he L of St. Helena, 147. 
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promise an abundant crop, that the fruit falls before it 
comes to maturity, scarcely any remaining upon the trees. 
The caterpillar of a moth which eats into its interior is 
the cause of this disappointment*. — Of fruits the date 
has the hardest nucleus ; yet an insect of the same tribe 
with the above, that feeds upon its kernel, is armed witli 
jaws sufficiently strong to perforate it, that it may make 
its escape when the time of its change is arrived, and asf 
sume the pupa between the stone and the flesh. The 
date is eaten also by a beetle which Hasselquist calls a / 
Dermestes^. 

One of the most tlelicious, and at the same time most 
useful, of all our fruits is the grape: to this, as you know, 
we are indebted for our raisins, lor our. currants, for our 
wine, and lor our brandy ; you cannot therefore but feel 
interested in its history, and desire to be iiilbrmed, whe* ; 
ther, like those before onimicrated, tliis choice gift of; 
heaven, wlio*e jn’oduce checrelli Ciotl and inan%” ; 
must also be the prey of insects. There is a singular 
beetle, common in Hungary, {Lc/firm ccphalulcs^ Ytf 
‘Whicli gnaws oil’ the young shoots of tlie vine, and drags;' : 
them backward into its burrow, where, it feeds upon 
them: on this accotj^t the country people wage conti- 
nual war Avitli it, destroying vast numbers^’. — Three 
other beetles also attack this noble j)laiit : two of them, 
mentioned by Freaich authors, [liyndiilcs Bacchus and 
Enmolptis Vitis^) devour the young shoots, the foliage 
and the footstalks of the fruit, so tliat the latter is pre- 

* Rcaum. ii. 505. 

^ Ibid. ii. 507. atid Hasselc|iiist*s Travels in ihe Lcmnty 42^. 

« That is “ High and Low,” Juilges ix. 13, 

Sturm Dcutschlands Fauna, i, 5. 
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vented from coming to nuitiirity ® ; and a tlnrd {C\ Coni/j^ 
tor^ Host,) by a German, which seems closely allied to 
Curculio Vasicitor^ E. B., (C. F.) if it be not the 

Sajne insect. This destroys the young vines, olicn killing 
them the first year; and is accounted so terrible an enemy 
to them, that not only the animals but even tla'ir eggs are 
searched for and destroyed, an<l to forward this work peo- 
ple often call in the assistance of their neighbours*’. — In 
the Crimea the small caterpillar of a I'roci is or Zygmna, 
(lepidopterous genera sejiarated fi’om Sphinx^ L.) related 
to P. StaficeSy F., is a still more destructive eiu iny. As 
soon as the buds o])en in the sp) ing, it eats its way into 
them, especially the fruit buds, and tlevours the germ of 
the grape. Two or three of these caterpillars will so in- 
jure a vine, by cree])ing from one germ 1o anotber, that 
it will bear no fruit nor produce a single regular shoot 
the succeeding yeai * — Wwv lea\ es in France in*e al^o fre- 
quently destroyed by l lie larva of a uu tli {l^i/rulisvitana^ 
in Germany another s]>ecies doivs great injury to the 
:^ybui!g bunches, preventing tlicir expansion by ibe v/ebs 
;;in wliicli it involves ibem‘* ; a^’d a third {Pjjndis fffsrianOf,^ 
F.) makes the gra})es ihemselics itsfiMid : a similar insect 
is alluded to in 1 be threat con laincdiii Dmiteronomy ^ — 
The worst ]K*st of tiu* vine in this country its Coccus 
(C. F///.N’, L.). This animal, vkieli iiivlunalcly is net sufli- 
cioiiLly hardy to endiire the common lenipcratuiv of our 
iitmospliere, sonuilmes so almunds upon tliose that are 
cultivated in sU>\es and greenhouses, that their stems 

•‘^Lraroille, Hist. Xfif. \i. TmI. 

** TTost in Jiu-qiiin. iii. “;)/ 

Pallas’s Tntrrh in S, liussia, iL ^41. 

*■ Dent, xxviii. '69, 


Javqiiiii. Colkx'f, ii. 1)7. 
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seem quite covered with little locks of white cotton; which 
appearance is caused by a filamentous secretion transpiring 
through the skin of the animal, in which they envelop their 
eggs. Where they prevail they do great injury to the 
plant by subtracting the sap from its foliage and fruit, 
and causing it to bleed. — And to close the list, you are 
perfectly aware of the eagerness with which wasps, flies,, 
and other insects, attack the gi'apes \vhen ripe, often kav^ 
ing nothing but the mere skin for their lordly proprietor. 

^riicre are some of these creatures that attack indiscri-' 
minately all fruit-trees. One of these is the Tetfigojiia 
septendecim^ F., (so called because, according to Kalm, it 
appears only once in seventeen years*.) The female ovi- 
posits in the pith of the twigs of trees, where the grubs 
are hatched, and do infinite damage both to fruit- and 
forest-trees^. — Another, the caterpillar of the butterfly ^ 
of the haw'thorn, {Papilio Cratcegi^ L.) which in 1791, in 
some parts of Germany, stripped the fruit-trees in general^ 
of their foliage‘s. — In France also in 1731 and 1732 
of a moth wliich seems related to the brown-tail m< 

' {^Bomhijx phicorhcea^ F.), whose history has been given b^ 
the late Mr. Curtia^as so numerous as to occasion a 
general alarm. T^ypnks, elms, and white-thorn hedges 
looked as if some burning wind had passed over them and 
dried up their leaves; for, the insect devouring only one 
surface of them, that which is left becomes brown and dry. 
They also laid w’aste the fruit-trees, and even devoured 
the fruit; so that the parliament published an edict to com- 
pel people to collect and destroy them: but this would in 
a great measure have been ineffectual, had not some cpji 

" Travels, ii. 6. CoHinson in Philos, Trans, liv. x. 6$. 

'■ Rosel, 1. ii. 15. 
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rains fallen, which so completely annihilated them, that 
it was difficult to meet with a single individual^. 


If we quit the orchard and fruit-garden for a walk in 
our plantations and groves^ we shall still be forced to wit> 
ness the sad effects of insect devastation; and when we see, 
its sometimes happens, the hedges and trees entirely de- 
prived of their foliage, and ourselves of the shade we love 
from the fervid beam of the noon-day sun; when the sing- 
ing birds have deserted them; and all their music, which 


has so often enchanted us by its melody, variety, and sweet- 
ness, has ceased — we shall be tempted in our hearts to 
wish the whole insect race was blotted from the page of 
creation. Numerous are the agents employed in this work 
of destruction. Amongst thebectles, various cockchafers 
^Melolo7itha mlgaris^ solstitialis, and horticola^ F.) in their 
j^erfect state act as conspicuous a part in injuring the trees, 
lieir grubs do in destroying the herbage. Besides the 
of fruit-trees, they devour those of the sycamore, 

^ _ Jlimc, the beech, the willow, and the elm. They are , 
sometimes, especially the common one, astonishingly nu- 
.merous. Mouffet relates (but one think that there 

must be some mistake in the date, smee they are never 
j,so early in their appearance,) that on the 24 th of February 
1574 such a number of them fell into the river Severn as 
to stop the wheels of the water-mills**. It is also recorded 
in the Philosophical Transactions^ that in 1688 they filled 
the hedges and trees of part of the county of Galway in 
sjtich infinite numbers, as to cling to each other in clusters 
Ibees when they swarm; on the wing they darkened the 
air, ^d produced a sound like that of distant drums. 

• Reaum. ii, 122. Mouffet, 160. 
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llicy were Jmliiipj, llie noise of tlieirjiuvs might he - 
mislakcji for li^c sawing of limber. Ti avellers anti p^<opJLe 
abroad were very much annoyed by their coni innal flyipg' , 
in ilieir faces; and in a sliorl time tlje leaves of all the trees" 
for some milt's i‘t)und ’were sc totally consinncd by them, 
that at Midsummer the country wore the aspect of the 
depth of winter , C 

But the criminals to whom it is principally owing that 
our groves are foinetimes stri})petl of the green robe of 
summer, are I he various trides ui Lrpidoptcra^ myriads ’ 
of whose catei'pillar ,, in certain seasons, despoil whole 
dislricls of iheir beauty, and om* walks of all their plea^- 
sure. In tlie oaks in I'rance were terribly de- 
vastated by li'e larva Bonthjjx and in 1797 

many of the pine ibrests about Bayjvuth siiHered a simi- 
lar injury from that of ii. Munaclta^ F.*^ NocUici bnimaia^ 
F. is a ]:.'0 a fear fid enemy to the foliage of almost every 
kind of tree^h Tlie woctls in cci’taiii proviiicei 
America are in some years entirely stripped by 
ether moth, w liicli cats all kinds of leaves. Th 
ing at a time of thayear wdien tiie heat is most excessive 
is attended by fii^,rf^nfte([uences. h\a-, being deprived 
of the shelter of tliOT^ foliage, whole forests are sometimes 
entirely dried up aiul r•J•l)cd^ — The brown-tiiil moth, 
be’foro alluded to, wliicii occasionally bares our hawthorn 
liedgcsj has been rendered famous by the alarm it caused 
to the inhabitants of tlie vicinity of the metropolis in 1782, 
when rewards w'cre offered for collecting the caterpillars, 
and the clmrcli wardens and overseers of the paidrhes at- 

Phil nr, 7\frix.rJix. 741. *' Rcaiim. i. J187. 

llltner Vcrndch. 8vo. 75- De Geer, ii. 452. 

* Kalin’s Travels^ ii. 7- 
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tended to sec them burnt l)y biisheJs. — You may have ob- 
served perhaps in some cabinets of foi’eign insects an ant, 
the head of wliich is very large in proportion to the size 
of its body, with a piece of leaf in its mouth many times 
bigger than itself, "riiese ants, cailed m Tobago parasol 
ants (Formica ccp/inloicsy L.), cut circular pieces out of the 
leaves of various trees and plants, wdiicli they carry in their 
jaws to their nests, and they wHl strip a tree of its leaves 
in a night, a circumstance which has been confirmed to 
me by Captain Hancock^. Stedman mentions aiiodier 
very large ant, being at least an inch in lengih, wdiicli has 
the same instinct. It was a pleasant spectacle, he observes, 
to behold this army of ants marching constantly in the 
same direction, and each individual with its bit of green 
leaf in its mouth The injury thus caused to trees by 
insects is not confined to the mere loss of their leaves for 
one season; for it occasions them to draw upon the funds 
Jl^nother, by sending forth jireinalure shoots and making 
l^ns unfold, that, in the ordinary course, would not have 
pixt forth their foliage till the following year. 

Other insects, though they do n^enlirely devour the 
leaves of trees and plants, yet cons^mpbly diminish their 
beauty. Thus, for inscance, sometimes the subcutaneous 
larvae undermine them, when the leaf exhibits the whole 
course of their labyrinth in a pallid, tortuous, gradually 
dilating line — at others the Tortrices disfigure them by 

® The same Intelligent gentleman related to me, that a person har- 
ing taken some land at Bahia iu the Brazils, he was compelled by 
^these ants, which were so numerous 'a;r to render every effort to de- 
stroy them ineffectual, to relinquish the dceiipation of it. Their nests 
were excavated to tJie astonishing depth of fourteen feet. Merian In- 
sect, Sitr, 18. Smcathinan on Termites^ Phil. Trans, Ixxi. 39. note 35. 

** Stedman, ii, 14^, 
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rolling them up, or the leaf-cutter bees by taking a-pie<;e 
out of them, or certain Tincm again by eating th^r 
under surface, and so causing them to wither either p^ 
tially or totally. You have doubtless observed what it 
called the honey-dew upon the maple and other trees, 
concerning which the learned Roman naturalist Pliny 
gravely hesitates whether he shall call it the sweat of the 
heavens, the saliva of die stars, or a liquid produced by 
the purgation of the air^!! Perhaps you may not be 
aware that it is a secretion of Ajihides, whose excrement 
has the privilege of emulating sugar and honey in sweet- 
ness and purity. It however often tarnishes the lustre 
of those trees in which these insects are^pumerous, and 
is the lure that attracts the swarms of |®s \vhich you 
may often see travelling up and down the trunk of the 
oak and other trees, Tlie larch in particular is inhabited 
by an Aphis transpiring a waxy substance like filaments 
of cotton : this is sometimes so infinitely multiplied upon 
it as to whiten the whole tree, which often perishes 
consequence of its attack. The beech is infested byS 
similar one. Some , animals also of this genus inhabiting 
the poplar, elm, and willow, reside in galls they 

have produced, tliOT^^lisfigure the leaves or their foot- 
stalks. Perhaps those resembling fruit, or flowers, or 
moss, produed by the Aphis of the fir {Ap/iis Ahietisy L.), 
the diflerent species of gall-gnats [Cecidomyia^ Latr.), or 
occasioned by the puncture and oviposition of the various 
kinds of gall-flies (Cyw/^5, L.), may be regarded rather 
as an ornament than as an injury to a tree or shrub ; yet 
when too munerous they must deprive it of its proper 
nutriment, and so occasion some defect. And probably 
* Hut, Hat, 1. XI, c. 12. 
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the enormous wens, niid other monstrosities and defor- 
initics observable in trees, may have been ori^jnally pro- 
.;'duced by the bite or incision of insects. 

Besides exterior insect enemies, living trees are liable 
to the ravages of many that arc interior. The caterj)il- 
lar of the great goat moth Cossns {Itgniperilaj R), of the 
hornet hawk-moth {Sesia crahroniformh^ F.), and of two 
beetles {Nitidula grhca^ F., and Cnrculio Lapalhi^ L.), 
devour the w’ood of the willow and sallow, which thus in 
time often become so hollow as to be easily blown down. 
The bee hawk-moth [Sonia apiformin^ F.“), and probably 
Ilynchites Popnli^ a brilliant green w^eevil, feeds ujVoii the 
pojdar — Priomin coriarius is sometimes Ibund in the oak 
and sometimes in the elm, and Bonlrichns Piniy F. in 
tlie Scotch fir. Mr. Stephens informs me that the fir- 
trees in a plantation of Mr. Foljambe’s in Yorkshire were 
destroyed by a hyinenopterous insect [Sirex Gigas^ L.), 
while those of another belonging to the same gentleman 
||n Wiltshire met with a similar fate from tlie attack of 
pirex tTuvenens^ L. — When the sap flows from wounds in 
a tree it is attended by various ^her beetles, ([ have 
observed Cetonia aurata^ F., an^^eral Nitiduhe and 
Staphplmidcc busy in this way,) \^ch prevent it from 
healing so soon as it would otherwise do; and if the 
bark be any where separated from the w'ood, a numerous 
army of wood-lice, earwigs, spiders, field-bugs, and si- 
milar svibcortical insects take their station there and 
prevent a re-union. 

The mischief however produced by any or all of these, 
is not to be compared with that sometimes sustained in 

^ Lewin in lAm. Trans, iii. 1. — Curtis in do. i. 86. 
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Germany from the attacks of a small beetle, ( Boslrkfius 
Tj/pog7'aphuSf F.,) so called on account of a fancied 
resemblance between the paths it erodes and letters^ 
which b()res into tlic fir. This insect, in its preparatory' 
state, feeds upon the soft inner bark only ; but it attacks 
this important part in sucli vast numbers, 80,000 being 
sometimes found in a single tree, that it is infinitely more 
noxious than any :)f those that bore into the wood : and 
such is its vitality, tliat though tlic bark be battered and 
the tree j^lnnged into water, or laid upon the ice or snow, 
it remains alive and nnhuvt. 'I'lic leaves of the ti’(‘es 
infested by tliose insects first lieooinc yellow, llie trees 
themselves then die at the top, and soon entirely J)erish. 
Their ravages liave long been kinnvn in ^'rmany under 
tile name of U’/a m trohiLss (decay caused by worms) ; and 
in the old liturgies of that country the animal iuolf is 
formally mentioned ni icier its vulgar appellation, ‘‘■Tlie 
Turk.^’ This pest was j)articularly prevalent and eansod 
incalculable mischief about the year IGdJ. In the bcgiii^^; 
ning of the last century it again slioweci itsell* in tl^ 
Hartz forests— it rc^peared in I ToT, redoubled its in- 
juries in 1769, and^rived at its height in 178.% wlieii 
the number of trees destroyed by it in the above forests 
alone, was calculated at a million and a half, and the 
inhabitants were threatened with a total suspension of 
tlie working of llieir mines, and consequent ruin. At 
this period these Bostrichi, when arrived at tlieir perfect 
state, migi’ated in swarms like bees into Suabia and Fran- 
conia. At length, between the years 178-t and 1789, in 
consequence of a succession of cold ajid moist seasons, 
the numbers of this scourge were sensibly diminished. 
It appeai'ed again however in 1790, and so late as 1796 
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• tJicre was great reason to fear for the few fir-trees that 
were left 

^ The seeds of forest- as well as of fruit-trees are doubt- 
less subject to injuries from the same quarter, but these 
being more out of the reach of observation, have not been 
much noticed. Acorns, however, a considerable article 
with nurserymen, are said to have both a moth and a 
beetle that prey upon them; and what is rcmarlvable, 
though sometimes one larva of each is found in the same 
acorn, yet two of either kind are never to be met with 
togetlier^*. The beetle is probably the Curcylid GJandhan 
of Mr. Marshani, and is nearly related to the species 
whose grub injiabits the nut. 

Having tfow conducted you round and cxliibited to 
you the melancholy jiroofs of the universal dominion of 
insects over our vegetable treasures, while growing or 
endued with the principle of vitalitVj in their separate 
departments, — I must next introduce you to a pest worse 
. than all pul together, which indiscriminately attacks and 
" destroys every vegetable substance that the cartli pro- 
duces, and which, wlicrevcr it j^vails, carries famine, 
pestilence and death in its train. ®^pdy for this country 
and we cannot be too thankful for the privilege, we know 
this scourge of nati<)]is only by report. The name of 
Locust^ which has been such a sound of horror in other 
countries, here only suggests an object of interesting in- 
quiry. But the ravages of locusts are so copious a theme 
that they merit to be considered in a separate letter. 

I am, &c. 

* Wilhelm’s l^€cr(*atmis from Nat. Hht, quotC'l by Latrcille Uisf, 
NaL xi. 194. ^ Reauni. ii. 50-^. 
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INJURIES CAUSED BY INSECTS. 

INDIRECT INJCRIES CONTINUED. 

To look at i\ locmi in a cabinet of* insects, you would 
not, at first si^l»t, deem it capable of being the source of 
so much CA'il to mankind as stands on record against it. 
“ This is but a small creature,” you would say, “and 
the mischief which it causes cannot be fai* beyond the 
proportion of its bulk. The locusts so celebrated in his- 
tory must surely be of the Indian kind mentioned by 
Pliny, which w^erc three feet in length, with legs so 
strong that the women used them as saws. I see indeed 
some I’esembJancc to the horse’s head, but where are the 
eyes of the elephant, the neck of the bull, the horns of 
the stag, the chest of the lion, the belly of the scorpion, 
the wings of the eagl^, the thighs of the camel, the legs 
of the ostrich, and the tail of the scipent, all of w'hich 
the Arabians mention as attributes of this widely dreaded 
insect destroyer^; but of which in the insect before me 
I discern little or Jio likeness?” Yet, although this ani- 
mal be not very tremendous for its size, nor very terrific 
in its appearance, it is the very same whose ravages have 
been the theme of naturalists and historians in all ages, 
and upon a close examination you will find it to be pe- 
culiarly fitted and furnished for the execution of its 
* Bocliart, Ilirrozoir. P. ii. 1, iv. c. 5. 47i>. 
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t>fiice. It is armed with two })air of very strong jaws, 
the upper terminating in short and the lower in long 
teeth, by whicli it can both lacerate and grind its food — 
its stomach is of extraordinary capacity and jiowers — its 
hind legs enable it to leap to a considerable dislaiice, 
and its ample vans are calculated to catch the wind as 
sails, and so to cai iy it sometimes over the sea ; and al- 
tliough a single hulividual can efiect but little evil, yet 
when the entire surliice Oi‘‘a country is covered by them, 
and every one makes bare the spot on which it sUmds, 
the mischiei* jiroduced may be as infinite as their num- 
bers. So well do tlic Arabians know tlu ir ]}OAver, that 
they make a locust say to Maliomet — “ We are the 
army of the ^rca( Ood; we |)roduce ninety-nine eggs; 
if the hundred were completed, we should consume die 
whole earth and all that is in it^.” 

yiiice it is possible you may not have jiaid particular 
attention to the accounts given by vai'ioiis autliors both 
ancient and modern, of the almost incredible injury done 
to the himuin race by these creatures, I shall now lay 
before you some of the most strikii^ jiartieulars of their 
devastations that I have been able Wcollect. 

The earliest plague of tliis kind which hits been re- 
corded, appears also to have been the most direful in 
its immediate cllects that ever was inflicted ujion any 
Nation. I am speaking, as you may well siiiipose, of the 
locusts with w'hich the Egyptian tyrant anil his pcojile 
were visited for their ojipression of the Israelites. Only 
conceive to yourself a country so covered by them that 
no one can see the face of the ground — a Avliole land 
^larkcncd, and all its produce, AAhelher herb or tree, so 
•* Bor hart, ubi supr, r. 
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devoured diat not the least vestige of green is left liT'eir 
ther*. — But it is not necessary for inc to enlarge further 
upon a history the circumstances of which are so well 
known to you. 

To this species of devastation Africa in general seems 
always to have been peculiarly subject. This may be 
gathered from the law in Cyrenaica mentioned by Pliny, 
by which the inhabitants were enjoined to destroy the 
locusts in three different states, three times in the year 
v—first their eggs, then their young, and lastly the perfect 
insect And not without reason was such a law enacted ; 
for Orosius tells us that in ihc year of the world 3,800 
Africa was infested by such infinite myriads of these 
animals, that having devoured every greeii thing, after 
flying off* to sea they were drowned, and being cast upon 
the shore they emitted a stench greater than could have 
been produced by the carcases of 100,000 men®. St^ 
Augustine also mentions a plague to have arisen in that 
country from the same cause, which destroyed no less than 
800, 000 persons [petingenta hominum milUa) in the king- 
dom of Masanissa alone, and many more in the territories 
bordering upon the sea^. 

From Africa tJiis plague was occasionally imported into 
Italy and Spain; and a historian quoted in Mouffet re- 
lates that in the year 591 an infinite army of locusts of a 
size unusually large, grievously ravaged part of Italy ; axiS 
being at last cast into the sea, from their stench arose a 
pestilence which carried off' near a million of men and 

* Exod. X. 5. 14, 15. Hifil, Nat. 1, xi.e. 5^. A similar 

law was enacted in Lemnos, by which every one was compelled to 
bring a certain measure of locusts annually to the magistrates. Plin. 
ibid. ^ Oros. contra Pag. 1. v. c. 2. Lesser, 247- note 46. 
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b^iSiSi. In the Venetian territory, also, in 14?78 more Uiaii 
30,000 persons tire said to have perished in a laminc oc- 
casioned by these terrific scourges. Many other instances 
of their devastations in Europe, in France, Spain, Italy, 
Germany, &c. are recorded by the same author. In 
1650 a cloud of them wjis seen to enter Russia in three 
different places, which from thence passed over into Po- 
land and Lidiuania, where the air was darkened by their 
numbers. In some places tliey were seen lying dead heaped 
one upon another to the depth of four feet; in others they 
covered the surface like a black cloth, the trees bent with 
their weight, and the damage they did exceeded all com- 
putation**. At a later period in I^angiicdoc when the sun 
became hot they took wing and fell ujmn the corn, de- 
vouring both leaf and car, and that with such expedition 
that in three hours they would consume a whole field. 
After having eaten up the corn they attacked the vines, 
the pulse, the willows, and lastly the hemp notwithstanding 
its bitterness*^. Sir H. Davy informs us** that the French 
government in 1813 issueil a decree with a view to occasion 
the destruction of grasshoppers. 

Even this happy island, so ren^kably distinguished 
by its exemption from most of those scourges to which 
other nations are exposed, was once alai incd by the ap- 
pearance of locusts. In 174*8 they w ere observed here in 
psonsiderable numbers, but ju ovidcntially they soon pe- 
rished without propagating. These were evidently strag- 
glers from the vast swurms which in the preceding year 
did such infinite damage in Wallachia, Moldavia, Tran- 
* sylvania, Hungaiy, and Poland. One of these swurms, 

* Mouflet, 1^23. ** Biiiglcy, ill. 258. PJdlos. Trmis^ KiSfi, 

** Etcmvnls of A^rkultural C/fcmistry, li’Sd. 
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which entered Transylvania in August, was several litb* 
dred fathoms in width, (at Vienna the breadth of one of 
them was three miles,) and extended to so great a length 
as to be four hours in passing over the Red Tower; and 
such was its density that it totally intercepted the solar 
light, so tliat when they flew low one person could not see 
another at the distance of twenty paces A similar ac- 
count has been given me by a friend of mine** long resi- 
dent in India. He relates that when at Poonah lie was 
witness to an immense army of locusts which ravaged the 
Mahratta country, and was supposed to come from Arabia 
(tins, if correct, is a strong proof of their power to pass 
the sea under favourable circumstances). The coliinin 
they composed, my frientl was informed, extended five 
hundred miles; and so compact was it, when on the wing, 
that like an eclipse it com])letely hid the sun, so that no 
shadow was cast by any object, and sonic lofty tombs di- 
stant from his resilience not more than two hundred yards 
were rendered ijuite invisible. This was not the Gvyllus 
inigratorius^ L., but a red species; whicli circumstance 
much increased the liorror of tlie scene; for, clustering 
upon the trees after they had stripped them of their foli- 
age, they imparted to them a sanguine hue. The peach 
was the last tree tliat they touched. 

Dr. Clarke, to give some iilca of the infinite numbers 
of these aniiyals, compares them to a flight of snow whei 
the flakes are carried obliipiely by the wind, lliey co- 
vered liis carriage and horses, anti the Tartars assert that 
people are sometimes suffocated by them. The whole 
face of nature might liavc been described as covered by a 

rhih)s. Trans, xlvi. ;30, ^ Major Moor, auttior of The 

rathe of Captain Liltic^s J)elachmcnl, The Hindu Pantheon ^ See, 
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veil They consisted of two species, G. tataricus 
and migratorius^ L.; the first is almost twice the size of 
tlie second, and, because it precedes it, is called by the 
Tartars the herald or messenger^. — The account of an- 
other traveller, Mr. Barrow, of their ravages in the south- 
ern parts of Africa (in 1784 and 1797) is still more strik- 
ing: an area of nearly two thousand square miles might 
be said literally to be covered by them. When driven 
into the sea by a N. W. wind, they formed upon the shore 
for fifty miles a bank three or four feet higli, and when 
tlie wind wiis S. E. the stench was so powerful as to be 
smelt at the distance of 150 miles ^ 

From 1 778 to 1780 the empire of Morocco was terribly 
devastated by them, every green tiling was eaten up, not 
even the bitter bark of the orange and pomegranate escap- 
ing — a most dreadful famine ensued. — The poor were 
seen to wander over the country deriving a miserable sub- 
sistence from the roots of plants; and women and children 
followed the camels, from whose dung they picked the in- 
digested grains of barley, which they devoured w'ith avi-. 
dity: in consequence of this, vast numbers perished, and 
the roads and streets exhibited the unburied carcases of 
die dead. On this sad occasion, fathers sold their chil- 
dren, and liusbands their wives When they visit a 
country, says Mr. Jackson, speaking of the same empire, 
belioves every one to lay in jirovision for a famine, for 
they stay from three to seven years. When they have 
devoured all other vegetables, they attack the trees, con- 
suming fii’st the leaves and then the bark. I'^i om Mogor* 


^ Travels, i. . 148 . 

^ Soiithry’s T/tala/ja/u 1/1. 


'' Travels, i?j7. 
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dor to Tangier, before the plague in 1799, the face'^of the 
earth was covered by tlxem— at that time a singular inci- 
dent occured at El Araiche. The whole region from the 
confines of the Sahara was ravaged by them : but on the, 
otlier side of the river El Kos not one of them was to be seen, 
though there was nothing to prevent their flying over^it. 
Till then they had proceeded northward; but upon arriv- 
ing at its banks they turned to the east, so that all the coun- 
try north of El Araiche was full of pulse, fruits and grain, 
— exhibiting a most striking contrast to the desolation of 
the adjoining district. At length they were all carried 
by a violent hurricane into the Western Ocean; the shore, 
as in former instances, was covered by their carcases, 
and a pestilence was caused by the horrid stench which 
they emitted : — but when tiiis evil ceased, their devasta- 
tions were followed by a most abundant crop. The Arabs 
of the Desert, whose hands are against every man^,” 
and who rejoice in the evil that befalls odier nations, 
when they behold the clouds of locusts proceeding from 
the north are filled with gladness, anticipating a general 
mortality, which they call EhKherv (the benediction); 
for, when a country is thus laid waste, they emerge from 
their arid deserts and pitch their tents in the desolated 
plains*^. 

The noise the locusts make when eiiffaKcd in the work 
of destruction has been compared to the sound of a flam * 
of fire driven by the wind, and the effect of their bite 
to tliat of firo^. A wild poet of our day has A^ery striking- 
ly described the noise produced by their flight and ap- 
proacli : 

" fJenrs. xvi. I?. Jackson’s Travels in MaroccOi 5S, 

' See bochart, Jlirnnoif, J*. |, iv, t, o. 17 1-5- 
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On^iurd the>' came a dark continuous cloud 
Of congrcgatctl m^’riads numberless, 

The rusiiing of whose wings was as the sound 
Of a broad river headlong in its course 
Plunged from a mountain summit, or the roar 
Of a wild ocean in the autumn storm 

, Shattering its billows on a shore of rocks ^ ! ’* 

But no account of the apj^carance and ravages of these 
terrific insects, for correctness and sublimity, comes near 
that of die projihct Joel, Aday of darkness and of gloom- 
iness, a day of clouds and of thick darkness, as the morn- 
ing spread upon the mountains: a great people and a 
strong: there liath not been ever the like, neither shall be 
any more afteryit, even to the years of many generations. 
A fire devoureth before them; and behind them a flame 
burnetii: the land is as the garden of Eden before them, 
and behind theni a desolate wilderness; yea, and nothing 
shall escape them. Like the noise of chariots*^ on the tops 
of mountains shall they leap, like the noise of a flame of 
fire tliat devoureth the stubble, as a strong peojile set in 
battle array. Before their laces the people shall be much 
pained: all faces shall gather blackness. Tliey shall run 
like mighty men ; they shall climb tlie wall like men of war, 
and they shall march every one on his ways, and they 
shall not break tlieir ranks ; neither shall one thrust an- 
other, they shall walk every one in his patli : and when 
they fall upon the sword tliey sliall not be wounded. 
They shall run to and fro in the city; they shall run up*)n 
the wall, they shall climb up upon the houses ; they shall 

® Southej ’s Thaluba, i. KJf). 

^ Of the symbolical locusts in the Apocalypse it is said — “ And the 
sound of their wings was as the sound of cliariot'S of many horses 
pinning to battle.’’ ix. 9, 
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enter in at the windows like a thier. The earth shall 
quake before them, the he^^ens shall tremble: thp s\m^ 
and the moon shall be dark, and the stars shall withdraw 
their shining ! ” The usual way in which they arc destrojv; 
ed is also noticed by the prophet. “ I will remove far olf/. 
from you the northern army, and will drive l)im into a 
land barren and desolate, with his face toward the 
sea, and his hinder part toward the utmost sea, and his / 
stink shall come up, and his ill savour shall come up, be-* 
cause he hath done great things ^ !” 

I think, after a serious consideration of all these well 
attested facts, wdien locusts contend with the two-legged , 
destroyers of the human race for proud pre-eminence in * 
mischief, you will find it diflicult to determine to which 
the palm should be decreed ; and you will admire the pro- 
priety with whicli, in the above and other passages of 
Holy Writ, they are selected as symbols of the great ra- 
vagers of the cartli of our own species. 

In many of the above instances these devastators ap- 
pear to have crossed the seas, but l lasselquist asserts that 
they arc not formed for such extensive flights. “ The 
grasshopper or locust,” says he, ‘‘is not formed for tra- 
velling over the sea, — it cannot fly llir, but must alight 
as soon as it rises ; — for one that came on board us a hun- 
dred certainly were drowned. We observe in the months 
of May and June a number of these insects coming from- * 
the south, and directing their course to the northern shore; 
they darken the sky like a thick cloud : but scarcely have 
they quitted the shore, when they, who a moment before 
ravaged and ruined the country, cover tlie surface of the 
sfca with llieir dead bodies, — By what instinct do these 
* Jod ii. CO. 
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creatures undertake this dangerous flight ? Is it not the 
wise institution of die Creator to destroy a dreadful 
plague to the country*?” Locusts however, as we have 
aeen, take much longer flights than tlii^ author supposes 
them able to do. It is probable that their ability in this 
respect may de})cnd a good deal upon their species, their 
age, and the state and direction of the wind ; for, as was 
the case with the Egyptian plague, 

- — a pitchy cloud 

Of locusts warping on the eastern wind” 

may by a powerful blast be carried over a broad river, or 
even the sea, from one country to another. This idea is 
strongly confirmed by an account, exhibiting internal 
marks of authenticity, which appeared in the Alexandria 
Herald^ an American newspaper ; in which it is stated, 
that at the distance of 200 miles from the Canary Islands, 
the nearest land, the ship Georgia, Capt. Stokes, from 
Lisbon to Savannah, while sailing with a fine breeze from 
the south-east, was, on the 2 1st of Nov. 1811, all at once 
becalmed. “ A light air aftenvards sprang uj) from the 
north-east, at which time there fell from the cloud an in- 
numerable (piantity of large grasshoppers, so as to cover 
die deck, die tops and every ))art of the ship they could 
alight upon. They did not appear in the least exliaust- 
on the contrary, wlien an attempt was made to take 
hold of them, they instantly jumped, and endeavoured 
to elude being taken. The calm, or a very light air, lasted 
fully an hour, and during the whole of the time these 
ifisects continued to fall upon die ship and surround her : 
sucli as were within reach of the vessel alighted upon . 

^ Toyr/gc to the Levnnf^ 444. 
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het': but immense numbers fell into the sea, and were se^ 
floating ill masses by the sMes.” Two bottles of^il'i^ 
were preserved for inspection ; tlie insects were of a reddiiifa 
hue, with red and gray speckled wings. It is clear fr<^ 
this account, if it be admitted as authentic, that locusi^^ 
can go far fi’om land when the wind is strong, and likeud^ 
it seems equally clear that in a calm tliey cannot supjmt 
themselves in the air. The principal difficulty is, bow,, 
these locusts could make their way against the wind, which 
they must have done if tliey came with the black cloudy 
as the words seem to intimate. Perhaps this clofid . 
brought by a different current of air from that which iv^ 
pelled the ship. . j?, 

With respect to the course whicli the locusts pursUCfJ;' 
Hasselquist has observed that they migrate in a direct 
meridian line from south to north, passing from the deserti^ 
of Arabia, which is the great cradle of them, to l^alestiile, 
Syria, Carmania, Natolia, Bithynia, Constantinople, Po-v 
land, &c. — tliey never turn either to the east or to the 
west But this must be a mistaken notion ; for those, 
which Major Moor saw at Poonah, of which I have given ' 
an account above must have come due east. Mr. 
Jacksfm also noticed their course nortli of the line to be 
towards the south ^ ; and Sparrman tells us, that those 
south of the line migrate in the same direction 

I fear that Hasselquist’s question, Could they not 
fright, or some otlier method, be turned from their 
ful course, to steer for some river, and by that means be 
obliged to destroy themselves®? must be answered 

^ See p. 216. 

Travels f i. 366. 


* Foyfligr to the Levant, p. 446-7. 
^ Travels, 54. 

• Travels, 4.'>5. 
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negative. All such experiments, it is to be appvehomled, 
^puld be about as effectual^tis sending an army, v^ iih ail 
Ae aj^paratus of war, to take tlic field against llunu, as 
pli's author says is done in Syria, where the Basliaiv of 
Tripoli once raised a force of 4000 soldiers to fight the 
i^gusts, and very siiunnarily ordered all to be hanged 
WTO thinking it beneath them to waste their valour upon 
isikch pygmy foes, refused to join the party \ 

I am, &c. 


* TraveUy 447. 
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INJUIilES CAUSED 3Y INSECTS. 

INDIRECT INJURIES CONCLUDED. 

I HAVE not yet arrived at the end of my catalogue 
noxious insects. I have introduced you, indeed, to thos^ 
that annoy man in his own person, in his domestic ani^i 
mals, in the produce of his fields, gardens, orchards, and 
forests ; in a word, in every thing that is endued with the 
vital princi])lc: but I have as yet said nothing of the in- 
juries which he receives fioni them in that part of his 
property, consisting either of animal or vegetable matter, 
from *ischich that principle is deparlcd. And WTth these I 
shall conclude tliis melancholy detail of evil inflicted ujjoii 
us by the very animals I am enticing you to study. The 
rest of my correspondence, I flatter myself, w’ill paint 
them in more inviting colours. 

The insects to which I now" allude may be divided into 
those that attack and injure our food, our drugs and^ 
medicines, our clothes, our houses and furniture, our 
timber, and even the objects of our studies and amus^' 
ments. 

Various are those that attempt to share owv food with 
iis. Flour and meal are eaten by the grub of TenchriQ^ 
MoUtorj L., best known by the name of the meal-wonn, ^ 
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Whicli will remain in it two years belbre it goes into its 
of inactivity : — its ravages however are not confined 
’to flbhr alone, for it will eat any thing made of that arti- 
ije, such as bread, cakes, and the like. Old flour is also 
very apt to be infested by a mite {Acams Farhuc^ L.)\ 
long voyages the biscuit sometimes so swarms with 
*‘t]^w'eevil and another beetle {Dermestes panievns^ L.) 
Jtliat they are swallowed with every mouthful ; and even 
the ground peas so abound with these little vermin, that 
a spoonful of soup cannot be taken free fjom ihem^. 
Bread is also devoured by Trogoslta carahoidcs^ a larger 
^cetle belbre alluded to*^. ^ 

^Everyone is aware tliat our animal food sulTers still 
more than our fariiiticeous from iiiseets; hut jierhajisyou 
would not expect that our hams, bacon, and dried meats 
should have their peculiar beetle, '^'et so it is ; and this 
beetle, ( Dermcslcs lardarim^ L.,) w hen a grub, some- 
times commits great devastation in them ; as does that of 
another described by Dc Geer under the name of Tenc- 
brio lardai'ins'^. How mucli our Ircsh meat of all kinds, 
our poultry and fish, are exposed to the flesh-fly, wliose 
maggots will turn ns disgusted from onr tables, if we do 
not carefully guard these articles from being blown by 

Arad. iii. 343. 

** Spiirrniiin, i. 103. This insect, hy Swedish critomolopsts, is sup- 
posed to be SI species of’ Anobiiiniy F., ( Pitnuft. L.,) but the specimen 
^teserved in the Linnctin cabinet is iHdpka ?'osca of Mr. Marsliam 
(CArt/somcIa prrLornlhi, 1^\). A small beetle of the first family of Oy/- 
ptophagus of Major Gyllcnhal swarms often in the ship biscuit, an- 1 
mf^ probably be the insect Sparrman here complains of under the 
n^ine of Dennestes paniccius. 

^ See above, p. 171. 

** De C»eer, v. 40. This insect appears nearly related to Mr. Mar- 
ram’s Coriicftna imlla {E.B.\,\\. 14.), if it be not the same insect. 

VOJ.. I. y 
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tlicm, you well know; — and assailants more violent, hor- 
nets, wasi)s, and the great rove-beetle, ijitaphylimis 7nax-- 
illostia^ T^.) if biitclicrs do not protect their shambles, will 
carry off no inconsiderable portion of their meal. A 
small cock-roach {Blatta lapponica^ L.) wdiich I have 
taken upon our eastern coast, swarms in the huts of die 
Laplanders, and will sometimes annihilate in a single day, 
a work in which a carrion-beetle {Silpha lappoiiica^ L.) 
joins, their w hole stock of dried fish^. The quantity of 
sugar that Hies and wasps will devour, if they can come 
at it, especially the latter, the diminutive vsizeof the crea- 
tures considered, is astonishing: — in one year long ago, 
when sugar was much cheaper than it is now, a trade^-^ 
man told me he calculated his loss, by the wasps alone, 
at twenty j)()unds. A singular spectacle is exhibited in 
India (so Captain (Ireen relates) by a small red ant with 
a black head. They march in long files, about three 
abreast, to any place w here sugar is kept ; and when they 
are saturated, retui’ii in the same order, but by a diffe- 
rent route. If the sugar, upon which they are busy, be 
carried into tlie sun, they immediately desert it. What 
is very extraordinary, these ants are also fond of oil. 
Sw eetmeats and preserves are very subject to be attacked 
by a minute oblong transparent mite with very short legs 
and without any hair upon its body. Our butter and 
lard are stated to be eaten by the caterpillar of a moth 
{Crambus pingiiinalis^ F.). Musca piitris^ L., the parent 
fly of the jumping cheese-maggot, loses no opportunity, 
we know, of laying its eggs in our fresh cheeses, and 
when they get dry and old the mite {Acarns Siro, L.) 


'tntnrft. Arnd. iii. .*54.), 
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settles lier colonies in tlicni, which niiilliply incredibly. 
Other substances, more unlikely, do not escape from our 
pygmy depredators. Thus Ileaumur tells us of a little 
moth whose larva feeds upon chocolate, observing very 
justly that this could not have been its original food*. 
Both a moth and a beetle {Dermrstrs surinaincjisis^ L.) 
werfe detected by' Leeuwenhoek preying upon two of our 
spices, tlie mace and the ii^itmeg^. The maggots of a fly 
{Musca cellarisy L., Oinopota ccllnrh^ K.) are Ibund in 
vinegar, in the manufactoi*ies of which the perfect insects 
swarm in incredible numbers ; and sometimes even water 
m the casks of ships, in long voyages, so abounds w ith 
M’va* of this tribe as to render it extremely disgusting. 
Browne, in his History of Jamaica, mentions an ant 
{Formica omnivora^ L.) that consumes or spoils all kinds 
of food ; which perhaps may be the same species that 
has been observed in CoylUn by Percival, and is de- 
scribed by him as inhabiting dwelling-houses, and speedi- 
ly devouring every thing it can meet with. If at table 
any one drops a piece of bread, or of other food, it in- 
stantly appears in motion as if animated, from the vast 
number of these creatures that fasten upon it in order 
to carry it off. They can be ke])t, he tells us, by no 
contrivance from invading the table, and settling in 
swarms on the bread, sugar, and such things ns they 
like. It is not uncommon to sec a cup of tea, upon be- 
ing poured out, completely covered with these creatures, 
and floating dead upon it like a sciim^^. 

In some countries the number of flies and other in- 
sects that enter the house in search of food, or allured 


^ Reaum, iii. 276. 


** Leeuwenh. EpisU 99. 
o2 


® Crylon^ 307. 
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by the light, is so great as to spoil the comfort of almost 
every meal. We arc told that during the rainy season 
ill India, insects of all descriptions are so incredibly nu- 
merous, and so busy every where, that it is often abso- 
lutely necessary to remove the lights from the supper- 
^ble: — were this not done, moths, flies, bugs, beetles, 
and the like, would be attracted in such numbers as to 
extinguish them enth’ely. \^en tlie lights are retained 
on the table, in some places they are put into glass cy- 
linders, v/liich St. Pierre tells ns is the custom in the 
Island of Mauritius “ ; in others the candlesticks are 
placed in soup-plates, into which llic insects are preci- 
pitated and drowned. Nothing can exceed the irrita- 
tion caused by the stinking bugs when they get into the 
hair or between the linen and the body ; and if they be 
bruised upon it the skin comes off'’. To use the lan- 
guage of a poet of the Indies, from whom some of the 
above facts are selected, 

“ On every dish the booming beetle fnlls, 

The cock-roach plays, or caterpillar crawls : 

A thousand shapes of variegated hues 
Parade tlie table and inspect the stews. 

To li/ing walls the swarming hundreds stick, 

Or court, a dainty meal, the oily wick ; 

Heaps over heaps their slimy bodies drench, 

Out go the lamps with sufibcating stench. 

When hideous insects every plate defile, 

The laugh how empty, and how forced the smile ** ! 

Drugs and medicines also, tliough often so nauseous 
to us, form occasionally part of the food of insects. A 


“ Voyage, See. 72. ^ Williamson’s East India Fade Mecuin. 

Cidi’utfa, a Poem, 85. 
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small beetle {Sinmkndmm jmsilhm^ F. eats the roots of 
rhubarb, in wliich I detected it in the East India Com- 
pany’s warehouses. Opium is a dainty morccau to the 
white ants*’; — and, what is more extraordinary, AiioLium 
paniceum^ F.^ (a coleopterous insect that preys naturally 
upon wood) has been known to devour the blister-beetle. 
— Swammerdam amongst his treasures mentions “ a de- 
testable beetle,” produced from a worm tliat eats the 
roots of ginseng ; and he likewise notices anollicr, the 
larva of w'hich devours the bag of the rnusk^, — The co- 
chineal at Rio de Janeiro is the })rey of a)i insect resem- 
bling an Ichneumon, but furnished with only two wings; 
its station is in the cotton tliat envelops the Coccus. Pre- 
vious to its assum})ti()n of the pupa it ejects a large glo- 
bule of pure red colouring matter*^. And lastly, the Coc- 
cus that produces the lac [(\ Lacca^ F.) is, we are told, 
devoured by various insects*. . 

Perhaps you imagine that these universal destroyers 
spare at least our garments, in which you may at first 
conceive there can be nothing very tempting to excite 
even the appetite of an insect. Your housekccj)er, how- 
ever, ivould probably tell you a different story, and en- 
large upon tlie trouble and pains it costs her to guaid 
those under her care against the ravages of the moths, 
l^poii further inquiry you ivoukl find that iu)thing made of 
Piinus pm'ux, Marsli. 

** On examining nincly-two rlicbts of opium, part i/f the (•i:rp;o sivotl 
from the Charlton, previously to reshipping ihciii from CInttagong 
for China, tliirtcen were found to be full of white ants, v.hicii had 
almost wholly devoured the opium. Artivlc from Chittagov^, yofK 
1H12, in one of the Xeirspapcrs, Jah/^\, 1813. 

Ptinyui rnbrllita, ]\Iiirsh, 7>W. Nut. i. 1 h. 1;2(>. a. 

Sir (lOo. Staunton’s r»»//. 8vo. ISU. 

* Kerr in Philos, Trans, 1781, 
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wool, whether cloth or stuff, comes amiss to them. 
There are five species described by Linne, which are 
more or less engaged in this work : Tinea *oestianella^ 
tapetzella^ pellionella^ mrcitella^ and Mellonella, Of the 
first we liave no particular history, except that it de- 
stroys garments in the summer; but of the others Reau- 
mur has given a complete one. T. tapetzella^ or the ta- 
pestry moth, not uncommon in our houses, is most in- 
jurious to the lining of carriages, which arc more exposed 
to tlie air than the furniture of our apartments. These 
do not construct a moveable habitation like the common 
species, but, eating their ^vay in the thickness of the 
cloth, weave themselves silken galleries in which they 
reside, and which they render close and wvarm by cover- 
ing them with some of the eroded wool '**. T. pdlionella 
is a most destructive insect, and ladies have often to de- 
))lore the ravag(‘s vvliicli it commits in their valuable furs, 
wlietlier made up into jmifis or tij)pets — it pays no more 
respect to the regal ermine lluin to the woollen habili- 
ments of the poor ; its jwoper food, indeed, being hair, 
though it devours both wt>o1 and fur. This species, if 
hard j)resscd by liunger, will even eat horse-hair, and 
make its habitation, a moveable Jiouse or case, in which 
it travels from place to place, of this untractable mate- 
rial. These little creatures will sliavc the hair from a 
skin as neatly and closely as if a razor liad been em- 
ployed — The jnost natural food of the next sj)ecies, 
T, sarcitclla^ is wt)o 1 ; but in case of necessity it will eat 
fur and hair. To woollen clotlis or stuffs it often does 
incredible injury, es})ccially if they arc not kept dry and 


Reauni. iii. 2(36. 


Ibid. 59. 
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well aired*. Of the devastation committed by T, Md~ 
lonclla in our bee-hives I have before given you an ac- 
count : to this I must here add, tluit if it cannot come at 
wax, it will content itself witli woollen cloth, leather, or 
even paper*’. Mr. Chirtis found the grub of a beetle 
{Ptinus Fiu\ L.) in an old coat, which it devoured, 
making holes and chajinels in it; and ajiother insect of 
the same {Dvrmcdci^ Pdlio^ L.), Linne tells us, 

will sometimes entirely slrij) a fur garment of its hair‘d. 
A small beetle of the Capricorn tribe [Callidium 
vucum^ F.) I have good reason to believe devours leather, 
since I have found it abundant in old shoes. 

Next to our garments our houses and hiiildings, which 
shelter us and our pro})erty Irom the inclemency and inju- 
ries of the atmosphere, are of cojisequencc to us: yet 
these, solid and substantial as they appear, arc not se- 
cure from the attack of insects ; and even our furniture 
often suffers Irom them. A great part of our comfort 
within doors depends ujioii our aj)artments being kept 
clean and neat Spiders by tlieir webs, wliich they sus- 
pend in every angle, and Hies by their excrements, which 
they scatter indiscriminately u})on every thing, interfere 
with this comfort, and add much to the business of our 
servants. Even ants will sometimes plant their colojiies 
in our kitchens, (1 liave known the horse-ant, Formica 
rufa^ L., do this,) and are not easily cx})elled. Those 
of Sierra i.eone, as I was once informed by tlie learned 
Professor Atkelius, jnakc their way by millions through 
.the houses. They resolutely jmrsue a straight course ; and 
neither buildings nor rivers, even though myriads perish 


■' ItL’iuinj. iii. A2. 


^ ii)i‘i. :o7. 


Amcni. AraiL iii. .*» IH, 
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in the attempt, can divert them from it Numerous are , 
the tribes of insects that seek their food in our timber, 
whether laid up in store for our future use, employed in 
our houses, buildings, gates or fences, or made up into 
furniture. The several species of Mr. Marsham’s ge- 
nus Ij)s (which includes the coleopterous genera Apate^ 
Bostrichm^ ILjlrsshiifs^ IL/liirgus, 2'omicus^ Platypus^ 
Scolphis^ and Phloioir tints of modern systematists) all 
})rey upon timber, feeding between the bark and the 
wood, and many of tliem excavating curious pinnated 
labyrinths. Almost every kind of tree has a species of 
this genus appropriated to it, and some have more than 
onc^. The Stag-beetle tribe, or Lucanichc^ and several 
of the Aveevils^, have a similar a})etitc, but penetrate 
deej)er into tlie wood. 'J'he most extensive family, how- 
ever, of timber-borers are the capricorn beetles, includ- 
ing the habrician genera of Ccramhijx^ Lamia 

Stenocoms^ Calopiis^ Jlhas^iunt^ Gnoma^ Saperda^ Calli- 
diian^ and Clijfits, The larva of these, as soon as hatch- 
ed, leaves its first station between the bark and wood, 
and begins to make its way into the solid timber, (some of 
them jdunging even into tl)e iron heart of the oak, and one 
even perforatijig lead*’,) where it eats For itself tortuous 

Kirby in T/uin. Tratis, v. C.50. 

** Curru/io lit^narius, Marsh. Jthlno.simus riiJtcoUis^ Latr, , 

*■ Many species of the genus Lamia ( L, fineata rujipcs and afhni- 
ties, now properly made a new genus under the name of Dorcadion) 
ai*c now discovered to live; upon the roots of grass. 

‘‘ The larva of a Cvrambac (which Dr. Leach has discovered to be 
C\ Jiajiihisty I..) sobietiiucs docs inaterial injury to the wood-work of 
the roofs of houses in l^ondon, piercing in every direction the fir- 
rafters, and, when arrived al tljo perfect state, nuikiiigits way out even 
through sheets of lead onc-jixth of an inch thick, Vv'hen they happen - 
to have been nailcvl upon tlic rafter in wliich it has assunicd its final 
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paths, at its first starting perhaps not bigger than a 
pin^s head, but gradually increasing in dimensions as the 
animal increases in magnitude, till it attains in some 
instances to a diameter of one or two inches. Only con- 
ceive what havoc the grub of the vast Frioitm giganteus 
must make in a beam ! Perch^al is probabl}" speaking 
of this beetle, when, in his account of Cc}^lon, he tells 
us, There is an insect found here which resembles an 
immense over-grown beetle. It is called by us a car- 
penter, from its boring large holes in timber, of a regu- 
lar form, and to the de})th of several feet, in which, 
when finished, it takes up its habitation Seeing the 
jierlect insect come out of these holes, an uuentomolo- 
gical observer would naturally conclude that the beetle 
he saw had formed it, and lived in it ; but, doubtless, 
the whole was the w ork of the grub^. — Of all the cole- 
opterous genera tliere is none the species of which are 
generally so rich, resplendent and beautiful as those of 
Buprestis: these likewise, in their first state, there is 
abundant reason to believe, derive their nutriment from 
the produce of the forest, in wdiich they somcUincs re- 
main for marr/ years before they assume their perfect 
state, and appear in their full splendour, as if nature re- 
quired more time tlian usual to deconitc those lovely in- 

metainorphoMii. I uni iiulchtcd to the kinilno'^s of Sir Joseph Hunks 
for a specimen of sucJi a sheet of lead, which, tliongh only eight inches 
long and four broad, is thus pierced with twelve oval holes, of some 
of which the longest diameter is a quarter of an inch ! Mr. Charles 
Miller first discovered lead in the stomach of the larva of this insect. 

^ - p.;?io. 

** See Kirby, M supt\ 253. — More than a hundred species of the 
C’apricorn tribe, many of them nondescripts, were collected in the 
neighbourhood of Rio dc Janeiro by Captain Hancock, of the Fou- 
/Jroyaiic, 
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sects. We learn from Mr. Marshain, that the grub of 
Z?. splcndida was , ascertained to have existed in the wood 
of a deal table more tlian tw'enty years — In this enu- 
meration of timber-eating beetles, I must not forget the 
Fabrician genera, Aiiobiiim and Ptilinus, because of one 
of tliem (Anobium jwrtmax) Liiine complains tcrcha^ 
vit et destriixit sedilia and I can renew the 

same complaint against A. striatum^ which not only has 
destroyed my chairs, but also picture-frames, and 
has perforated in every direction the deal floor of my 
chamber, from w^liich it annually emerges through 
little round apertures in great numbers. — The utility of 
entomological knowledge in economics was strikingly 
exemplified, when the great naturalist just mentioned, 
at the desire of the king of Sweden, traced out the 
cause of the destruction of the oak-timber in the royal 
dock-yards; and, having detected the lurking culprit 
under the form of a beetle, [Lijmexylo?i navah\ F.,) by 
directing the timber to be immersed during the time of 
the mctamorjdiosis of that insect and its season of ovijio- 
sition, furnished a remedy which effectually secured it 
from its future attacks — No coleopterous insects are 
more singular than those that belong to the genus Pau- 
L. ; and one of them at least, remarkable for emit- 
ting a phosplioric light from the globes^ of its anteima?, 
is also a timber-feeder^. — Amongst the HymcJioptcra 
there are many insects that injure us in this department. 
The species of the genus Sirex^ probably all of tliem in 
their laiDu state, have no appetite but for ligneous food. 

’‘In Linn, Tram, x. 399. ** Syst, Nat, 565, 2, 

^ Smith’s Introduction to Botany^ Pref. XV. 

Afzdiiis in TAnn, Tram, iv. 261. 
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Linnc has observed this with respect to S. Spectrum, and 
CamehiS; and Mr. Marsham, on the authority of Sir 
Joseph Banks, relates that several specimens of S. (h'gas 
were seen to come out of the floor of a nursery in a geii- 
tlcnian’s house, to the no small alarm and discomfiture 
of bolli nurse and children — 7'he genus 'Jri/poj,[i/lo?i, 
F., many species of Crahro^ F., Vespa Paricttim^ L., La- 
treille’s genera Xylocopa^ Chdostoma^ Hcriadcs^ Mega-- 
chile and Anthophora^ (all separated from Apis^ L.,) per- 
forate posts and rails and other timber, to form cells for 
their young 

The Linnean order Aptera furnishes another timber- 
eating insect, a kind of wood-louse, lliough scarcely an 
eighth of the size of the common one, {IJmnoria ierc^ 
brans of Dr. Leach,) which in j)oint of rapidity of exe- 
cution seems to surpass all Us l^iiropean brethren, and 
in many cases may be productive of more serious injury 
than any of them, since it attacks the wood-work ol‘ piers 
and jetties constructed in salt-water, and so elfectiially, 
as to threaten the rapid destruction of those in wliich it 
has established itself. In December 1815 I w^as fa- 
voured by Charles Lutwidge, esq. of Hull, with s])cci- 
mens of w^ood from the piers at Bridlington Quay w'hich 
wofully confirm the fears entertained of their total ruin 
by the hosts of these pygmy assailants that have made 
good a lodgement in them, and which, though not so 
big as a grain of rice, ply their masticatory organs with 
such assiduity as to have reduced great part of the wood- 
.work into a state resembling honey-comb. One speci- 
men was a portion of a three-inch fir plank nailed to 

» J/mn, Trans, x. 403. 

Kirby, Mon, Ap, Ang,\. 15j^- 1JM. liiitreiUe, (jcu, iv. Un — . 
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tlfe North Pier about three years since, which is now 
crumbled away to less than an inch in thickness — in fact, 
deducting the space occupied by the cells which cover 
both surfaces as closely as possible, barely half an inch 
of solid wood is left; and though its progress is slower 
in oak, that wood is equally liable to be attacked by it 
— If this insect were easily introduced to new stations, 
it might soon prove as destructive to our jetties as the 
Teredo navalis to those of Holland, and induce the ne- 
cessity of substituting stone for wood universally, what- 
ever the expense : but happily it seems endowed with 
very limited powers of migration; for, though it has 
spread along both the South and East Piers of Bridling- 
ton harbour, it has not yet, as Mr. Lutwidga informs 
me, reached the doljihin nor an insuLated jetty within 
the harbour, — No other remedy against its attacks is 
known than that of keeping the wood free from salt- 
water for three or four days, in which case it dies ; but 
this method it is obvious can be rarely applicable^. 

How dear arc their books, their cabinets of the va- 
rious productions of nature, and their collections of 
prints and other works of art and science, to the learned, 

^ In order to ascertain how far jmre sea water is essential to this 
insect, and consequently ^hat danger exists of its being introduced 
into the wood-work of our docks and piers coininunicating with our 
salt-water *rivcrs, as at Hull, Liverpool, Bristol, Ipswich, &c., where 
it might be far more injurious than even on the coast, I have, since 
December 15th IHlo, when Mr, Lutwidge was so kind aj^to furnish 
me with a piece of oak full of the insects in a living state, poured a 
not very strong solution of common salt over the wood, every other 
day, so as to keep the insects constantly wet. On examining jt this 
day (Feb, 5th I found them alive ; and, what seems to prove 

them in as good health as in their natural habitat, numbers Jiavc csta-g;, 
Wished themselves in a piece of fir-wood which I nailed to the oak, and 
have in this short interval, and in winter too, bored many cells in it. 
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llic scientific, and the virtuosi! Even these jirecious 
treasures Imve their insect enemies. The larva of Crains- 
bus j>inguinalis^ whose ravages in another quarter I have 
noticed before®, will establish itself upon tlic binding of 
a book, and spinning a robe, which it covers witli its 
own excrement^, will do it no little injury. A mite, 
[Acarm eriiditus^ Schrank) eats the paste that fastens the 
paper over the edges of the binding, and so loosens it^^. 

I have also often observed the caterpillar of another 
little moth, of which I have not ascertained the species, 
that takes its station in damp old books, between the 
leaves, and there connnits great ravages ; and many a 
black-letter rarity, which in these days of Bibliomania 
would have been valued at its weight in gold, has been 
snatched by these destroyers from the hands of book- 
collectors. The little wood-boring beetles before men- 
tioned {Anobium pcrtlnax and striatum) also attack 
books, and will even bore through several volumes. 
M. Pcignot mentions an instance where, in a public li- 
brary but little frequented, lxvc?U^-scvcu folio volumes 
were perforated in a straight line by the same insect, 
(probably one of these species,) in such a manner that 
on passing a cord through the perfectly round hole 
made by it, these twenty-seven volumes could be raised 
at once"^. The animals last mentioned also destroy 
prints and drawings, whether framed, or preserved in 
a portc-feuille. Our collections of quadrupeds, birds, 
insects and plants have likewise several terrible insect 
enemies, which without pity or remorse often destroy 

=> See p. 22f). ** Reaiim. iii. 270. 

**' Schrank Enum, Ins. Austr.bV^, 1058. 

Horne’s Inlrod. to 1iihUof:,rapht/, i. 31 1 . 
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f aiiiitilate our most liiglily prized specimens. Ptinus 
/;*, L. and Bijrrhus Musccomm^ L., two minute beetles, 
are amongst tlic w^orst, especially the latter, whose sin- 
gular gliding larva, when once it gets amongst them, 
makes astonishing havoc, the birds soon shedding their 
feathers, and the insects falling to pieces. — One of the 
worst plagues of the entomologist are the mites {Acariis 
Destructor^ Schrank) ; these, if his specimens be at all 
damp, eat uj) all the muscular parts, [Ljjtta vesicatoria 
being almost the only insect that is not to their taste,) 
and thus entirely destroy them. — If spiders by any 
means get amongst them, they will do no little mischief. 
— Some 1 have observed to be devoured by a minute 
moth, perhaj)s Tinea InsectcUa^ F. ; and in the j)osterior 
thighs of a species of F., from China, I once 

found, one in each thigh, a small beetle congenerous 
with Trnehrio pattens^ L. that had devoured the interior. 
It is, I believe, either Acarus Destructor or eruditus that 
eats the gum employed to fasten down dried plants. 

There are other insects which do not confine them- 
selves to one or two articles, but make a general and 
indiscriminate attack upon our dead stock. Ulloa men- 
tions one peculiar to Carthagena, called there the coine^- 
gen^ which he describes as a kind of moth or maggot so 
minute as to be scarcely visible to the naked eye This 
destroys,' says he, the furniture of houses, particularly 
all kinds of hangings, whether of cloth, linen, or silk, 
gold or silver stuffs or. lace ; in short, every thing except 
solid metal. It will in a single night ruin all the goods 
of a warehouse in which it has got footing, reducing bales 

^ It appears from Humboldt {Personal Narrative^ E. T, v. 
that the destructive insects called by this iiaine^ arc Termites, 
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of mercliandize to dust without altering their appeaj^^' 
aiice, so that the mischief is not perceived till they 
come to be handled^. If we make some deduction from 
this account for exaggeration, still the amount of damage 
will be very considerable. 

Tiiere are tliree kinds of insects better known, to 
whose ravages, as most prominent and celebrated, I 
shall last call j^oiir attention, '^fhe insects I mean arc 
the cock-roach [Blalia orirtilalis^ L.), the house-cricket 
[Achela domcstica^ F.), and the various species of white 
ants L.). The last of these, most fortunately 

for us, are not yet naturalized. 

The cock-roaches hate the light, at least the kind that 
is most abundant in Britain, (for B. germanicuy which 
abounds in some houses, is bolder, making its appcui*- 
ance in the day, and running up the walls and over the 
tables, to tlio great annoyance of the inhabitants,) and 
never come forth from their hiding-places till the lights 
are removed or extinguished. In the liondon houses, 
esjiecially on the ground-floor, they are most abundant, 
and consume every • thing they can find, flour, bread, 
meat, clothes, and even shoes As soon as light, na- 
tural or artificial, re-appears, they all scamper off* as fast 
as they can, and vanish in an instant. These pests arc 
not indigenous here, and perhaps no wliere in Europe, 
but are one of the evils which commerce lias imported : 
and we may think ourselves well off that others of the 
larger species of the genus have not been introduced 
in the same way — as, for instance, Blatta giganteoy a 
native of Asia, Africa, and America, many times the siz<^ 
of the common one, — which, not content with devouring 
* Ulloa, i. G7. Amcen, Arad, iij. 345. 
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t, clothes and books, even attacks persons in tlieif 
.eep, and the extremities of the dead and dying*. 

The house-cricket may perhaps be deemed a still 
more annoying ijiscct than tlie common cock-roach, add- 
ing an incessant noise to its ravages ; since, although, 
for a short time, it may not be unpleasant to hear 
“ the cricket chirrnp in the hearth,” 

so constant a din every evening must very much inter- 
rupt comfort and conversation. These garrulous ani- 
mals, which live in a kind of artificial torrid zone, arc 
very thirsty souls, a»ul are frequently found drowned In 
pans of water, milk, broth, and the like. Whatever is 
moist, even stockings or linen liung out to dry, is to 
them a honne boucJir / they wrill eat the sciiimnings of 
pots, yeast, crumbs of bread, and even salt, or any thing 
within their reach. Sometimes they are so abundant in 
houses as to become absolute j)csts, flying into tlic can- 
dles and into people’s faces. 

At Cuddapa, in the ceded districts to the northward 
of Mysore, Ca})tain Green was much annoyed by a 
jumping insect, wliich from his description I should take 
for the larva of a species of cricket. They Avere of a dun 
colour, and from half to three- fourths of an inch in 
lengtli. They abounded at night, and were very inju- 
rious to papers and books, wdiich they both discolouredi 
and devoiirecl ; leather also w^as eaten by them. SuclJ^ 
was their boldness apd avidity, that they attacked the 
exposed parts of theliiody when you w'ere asleep, nib- 
bling the ends of the fingers, particularly the skin under 
the nails, w'hicli was only discoverable by a slight sore- 

% 


' Drury’s In^ects^ iii. Preface. 
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ness that succeeded. So great was their agility 
they could seldom be cauglit or crushed. They were a 
mute insect, but probably the imago would make noise 
enough. 

But the \jcJtife ants^ wherever they prevail, arc* a still 
worse plague than either of these insects — they are the 
great calamity, as Linne terms them, of both the Indies. 
When they find their way into houses or warehouk's, 
nothing less hard than metal or glass escapes their ra- 
vages. Their favourite food, however, is wood of all 
kinds, except the teak {Tecto)m grandis) and iron-w’cxxl 
{Sidcroxijloji\ w^liich are the only sorts known that they 
will not toucli^; and so infinite are the multitudes of 
the assailants, and such is the excellence of their tools, 
that all the timber- work of a spacious apartment is often 
destroyed by them in a few nights. Exteriorly, Iiow- 
ever, every thing appears as if untouched ; for these 
wary depredators, and this Is wdiat constitutes the gi’eat- 
est singularity of their history, carry on all their opera- 
tions by saj) and mine, destroying first the inside of solid 
substances, and scarcely ever attacking their outside, 
until first they Iiave concealed it and their operations 
with a coat of clay. A general similarity runs through 
the proceedings of the w hole tribe ; but the large Afri- 


» It is not its hardness that protects tlie teak, as the Asiatic Ter- 
mites attack Lignum Vita[^, but probably sonic essential oil disagree- 
able to them with which it is impregnated. This is the more likely, 
since they will cat it when it is old and has been long exposed to the 
air. Tannin has been conjectured to he the protecting substance, but 
^erroneously, as leather of every kind is devoured by them. William- 
son’s East India Vade Mecum, ii. 56. It is its hardness probably 
^^hat protects the iron-wood from the African Termites. Smeath 
man in P/iihs, Trans» IJBl. 11. 47. 

VOh. 1. R 
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species, called by Smeathman Termes bellicosu$f \s 
tKe most formidable. These insects live in large ctay 
nests, from whence they excavate tunnels all round,^ 
often to the extent of several hundred feet; from these 
hey wull descend a consklernble depth below the foiui- 
dation of a house, and rise again through the floors ; or, 
boring through the posts and supports of the building, 
enter the roof, and construct there their galleries in va- 
rious directions. If a post be a convenient path to the 
roof, or has any weight to support, wdiich how they dis- 
cover is not easily conjectured, they will fill it with their 
mortar, leaving only a trnckway for themselves; and 
thus, as it were, convert it from wood into stone as 
hard as many kinds of free-stone. In this manner they 
soon destroy houses, and sometimes even whole villages 
when deserted by their inhabitants, so that in two or 
three years not a vestige of them will remain. 

These insidious insects are not less expeditious in de- 
stroying the wainscoting, shelves, and other fixtures of 
a house than the house itself. With the most consum- 
mate art and skill they eat away all the inside of what 
they attack, except a few fibres here and there which 
exactly suffice to keep the two sides, or top and bottoiBi 
connected, so as to retain the appearance of solidity after 
the reality is gone; and all the while they carefully avoid 
perforating the surface, unless a book or any otlier thing 
that tempts them should be standing upon it. Ksemp- 
fer, speaking of the white ants of Japan, gives a remark- 
able instance of the rapidity witli which these miners 
proceed. Upon rising one morning lie observed that 
one of their galleries of the thickness of his little finger 
had been formed across his table ; and, upon a furtheJ' 
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Examination, he found that they had bored a passage^ 
that thickness up one foot of the table, formed a gallery 
across it, and then pierced down another foot into the 
floor : all this was done in the few hours that intervened 
between his retiring to rest and his rising*. They make 
their way also with the greatest ease into trunks and 
boxes, even though made of mahogany, and destroy 
papers and every thing they contain, constructing their 
galleries and sometimes taking up their abode in them. 
Hence, as Humboldt informs us, throughout all tlie 
warmer parts of equinoctial America, where these and 
other destructive insects abound, it is infinitely rare to 
find papers which go fifty or sixty years back’*. In one 
night they will devour all the boots and shoes that are 
left in tlieir way ; cloth, linen, or books are equally to 
their taste ; but they will not eat cotton, as Captain Green 
informs me. I myself have to deplore that they entirely 
consumed a collection of insects made for me by a friend 
in India, more especially as it sickened him of the em- 
plojmient. In a word, scarcely any thing, as I said be- 
fore, but metal or stone comes amiss to them. Mr. 
Smeathman relates, that a party of them once took a 
fancy to a pipe of fine old Madeira, not for the sake of 
the wine, almost the whole of which they let out, but of 
the staves, which however I suppose were strongly im- 
bued with it, and perhaps on that account were not less 
to the taste of our epicure Termites. Having left a 
compound microscope in a warehaouse at Tobago for a 
few months, on his return' he found that a colony of a 
email species of wliite ant had established themselves in 

4 .. * Jajinn^ ii. ] ^?7• ** PMicnl Essay on jVc w Spain, iv. 135, 

R 2 
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anil had devoured most of the wood-worki kav^g, 
little besides the metal and glasses* ** . A shorter 
riod sufficed for their demolition of some of Mr. Forbe^, 
furniture. On surveying a room which had been icwked 
up during an absence of a few weeks, he observed 
number of advanced works in various directions towards 
some prints and drawings in English frames ; the glassei 
appeared to be uncommonly dull, and tlie frames covered 
with dust. “ On attempting,” says he, to wipe it ofij, 

I was astonished to find the glasses fixed to the wall^ 
not suspended in frames as I left them, but completely 
surrounded by an incrustation cemented by the white 
ants, who had actually eaten up the deal frames and 
back-boards, and the greater part of the paper, and left 
the glasses upheld by the incrustation, or covered way, 
which they had formed during their depredation It 
is even asserted that the superb residence of the Gi>r 
vernor-General at Calcutta, which cost the East India 
Company such immense sums, is now rapidly going to 
decay in consequence of the attacks of these insects®. — 
But not content with the dominions they have acquir-’ 
ed, and the cities they have laid low on Terra Firma, 
encouraged by success the white ants have also aimed at 
the sovereignty of the ocean, and once had the hardi^ 
hood to attack even a British sliip of the line; and, in - 
spite of the efforts of her commander and his vali^t 
crew, having boarded they got possession of her, and 
handled her so roughly, that when brought into port, be^ 

* This account of the Termtct is chiefly taken from Smeathinan 
in PMot. Tram, 1781, and Percival’s Cey/ow, 307—. ' - ' 

** Oriental Memoirs, i. 363. * Mornmg Heraldy Dec. 3Ist, 1814.^ 
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ing no longer fit for service, slie was obliged to tie 
broken up*. 

And here, I think, I see you throw aside my papers, 
"and hear you exclaim — “ Will this enumeration of 
scourges, plagues, and torments never be finished? Was 
the whole insect race created merely with {lunitive views, 
and to mar the fair face of universal nature ? Are they all, 
as our Saviour said figuratively of one genus, the scor- 
pion, the powerful agents and instruments of the great 
enemy of mankind*’?” If you view the subject in an- 
other light, you will soon, my friend, be convinced tliat, 
instead of tliis, insects generally answer the most benefi- 
cial ends, and promote in various ways, and in an extra- 
ordinary degree, the vrclfare of man and animals ; and 
that die series of evils I have been engaged in enume- 
rating mostly occur partially, and where they exceed 
their natural limits ; God permitting this occasionally to 
take place, not merely with punitive views, but also to 
show us what mighty effects he can produce by instru- 
ments seemingly the most insignificant : thus calling 
upon us to glorify his power, wisdom, nnfl goodness, so 
evidently manifested whether he relaxes or draws tight 
the reins by which he guides insects in their course, and 
regulates their progress; and more particularly to ac- 

*.Thc ship here alluded to was the Albion, which was in such a 
■ condition from the attack of insects, supposed to be wliite ants, that, 
had not the ship been firmly lashed together, it was thought she would 
have, foundered on her voyage home. — Mr. Kittoc informs^ me that 
the Droguers or Dragurrs, a kind of lighter employed in the West 
ladies in collecting the «ug<nr, sometimes so swarm with ants, of the 
common kind, that they have no other way of getting ritl of these 
-troublesome iiiseels tbanbv sinking the \cs'-el in shalbov water. 

LuKe x, n>. 
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knowledge his overruling Providence so consjpicu^usljr 
exhibited by his measuring them, as it were, and weig||^ 
ing them, and telling them out, so tliat, tlieir numbei^^^ 
forces and powers being annually proportioned to the 
woi'k he has prescribed to them, they may neither exceed" 
his purpose nor fall short of it. 

From the picture I have draw'n, and I assure you it 
is not overcharged, you will be disposed to admit, how- 
ever, the empire of insects over the works of creation, 
and to own that our prosperity, comfort and happiiiesa 
are intimately connected with them ; and consequently 
that the kiiowdedgc and study of them may be exti*emely 
useful and necessary to promote these desirable ends, 
since the knowledge of the cause of any evil is always 
a principal, if not an indispensable, step towards a re- 
medy- 

I shall now bid adieu to this unpromising subject, 
which has so long occupied my pen, and I fear wearied 
your attention, and in my next bring before you a more 
agreeable scene, in which you will behold the hm^ts we 
receive by the ministry of insects* 


I am, 



LETTER IX. 


BENEFITS DERIVED FROM INSECTS. 

INDIRECT BENEFITS. 

]VIY last letters contained, I must own, a most melancho- 
ly tliough not an overcharged picture of the injuries and 
devastation which man, in various ways, experiences 
through the instrumentality of the insect world. In this 
and the following I hope to place before you a more agrees 
able scene, since in them I shall endeavour to point out in 
.what respects these minute animals are made to benefit uv, 
and what advantages we reap from their extensive agency. 

God, in all the evil whicli he permits to take place, 
whether spiritual, moral, or natural, has the ultimate good 
of his creatures in view'. The evil that w6 suffer is often 
a countercheck which restrains lis from greater evil, or a 
spur to stimulate us to good : we should therefore consi- 
der every thing, not according’to the present sensations 
of pain, or the present loss or injury that it occasions, but 
according to its more general, remote, and permanent 
effects and be^ings ; — ^>^'hethcr by it wc are not impelled 
to the practice of many virtues u^ich otherwise miglit lie 
dormant in us — ^whether our moral habits are not improv- 
,ed— whether we are not rendered by it more prudent, 
cautious, and wary, more watchful to prevent evil, more 
ingenious and skilful to remedy it — and whether our 
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higher faculties are not brought more into play, luid our 
mental powers more invigorated, by the meditation and, 
experiments necessary to secure ourselves. Viewed 
these lights, what was at first regarded as wholly made 
up of evil, may be discovered to contain a considerable , 
proportion of good. 

Tills reasoning is here particularly applicable: and if 
the ultimate benefit to man seems in any case problemar- 
tical, it is merely because to discover it requires more 
tended and remote views tlian we arc enabled by our li- 
mited faculties to take, and a knowledge of distant or con- 
cealed results which we are incompetent to calculate or 
discover, I'lie common good of this terraqueous globe 
requires that all things endowed with vegetable or animal 
life should bear certain proportions to each other ; and if 
any individual species exceeds that proportion, from be- 
neficial it becomes noxious, and interferes with the general 
Avelfare. It was rcciulsitc therefore for the benefit of the 
whole system that certain means should be provided, by 
w’liich this hurtful luxuriance might be checked, and all 
things taught to keep within their proper limits: hence it . 
became necessary that some should prey upon others, and 
a part be sacrificed for the good of the whole. 

Of the countefchecks thus provided, none act a more 
importaiii part than insects, particularly in the vegetable 
kingdom, every plant having its insect enemies. Man,i 
when he takes any plant from its natural state and makes 
it an object of cultivatififti, must expect that these agents 
will follow it into tlic oi'tificial state in which he has placed 
it, and still prey upon it ; and it is his business to exert, 
his faculties in inventing means to guard against their at- 
tacks, It IS a wise provision that there should exist a race 
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of beings empowered to remove all her superfluous pro- 

t ^tions frcan the face of nature ; and in effecting this, 
atever individual injury may arise, insects must be 
deemed general benefiictors. Even the locusts which lay 
:#aste whole countries clear the way for the renovation of 
.their vegetable productions, which were in danger of being 
di^troyed by the exuberance 5f some individual species, 
and thus arc fulfilling the great law of the Creator, that of 
allnihich he has made nothing should be lost. A region, 
Sparrman tells us, which had been choked up by shrubs, 
perennial plants, and hard half-w ithered and unpalatable 
grasses, after being made bare by tliese scourges, soon ap- 
pears in a far more beautiful (b'ess, clothed with new herbs, 
supferb lilies, and fresh annual grasses, and young and 
juicy shoots of tlie perennial kinds, affording delicious 
herbage for the wild’ cattle and game®. And though the 
ihterest of individual man is often sacrificed to the general 
good, in many cases the insect pests which he most exe- 
crates will be found to be positively beneficial to him, un- 
less when suffered to increase beyond their due bounds. 
Thus the insects that attack llie roots of the grasses, 
and, as has been before observed, so materially injure our 
herbage, the wire-worm, the larvae of Mdolontha vidgaris^ 

^ Tiptda oleracea, &c., in ordinary seasons only devour so 
much as is necessary to make room for fresh shoots, and 
'ithe production of new herbage; in this manner maintain- 
ing a constant succession of young plants, and causing an 
annual though ])artia! renovation *fef oiir meadows and 
pastures. In the rich fields near Rye in Sussex I pavti- 
k^arly observed this effect; and I have since at home re- 
\:markcd, that at certain times of tlic year dead plants may 
•’ S|>ai'nnaii’s i. 
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be every where observed, pulled up by the cuttie as they 
feed, whose place is supplied by new offsets. So that^^ 
w hen in moderate numbers, these insects do no more har^l 
to the grass than would the sharp-toothed harrows which 
it has been sometimes advised to apidy to hide-bound pas- 
tures, and the beneficial operation of which in loosening 
the sub-soil these insect borers closely imitate. 

Nor would it be difficult to sliow tliat the ordinary good 
effects of some of those insects, which torment ourselves 
and our cattle, preponderate over their evil ones. Mr. 
Clark is inclined to think that the gentle irritation of 
Qistrus Equi is advantageous to the stomach of the horse 
rather than the contrary. On the same principle it is not 
improbable that the I'abani often act as useful phleboto- 
mists to our full-fed animals ; and that the constant motion 
in which they arc kept in summer by the attacks of the 
Stomoxys and other flies, may prevent diseases that would 
be brought on by indolence and repletion. And in the 
case of man himself, if I do not go so far as with Linne 
to give the louse the credit of preserving full-fed boys 
from coughs, epilepsy, &c., we may safely regard as no 
small good, the stimulus which these, and others of the 
insect assailants of the persons of the dirty and the vicious, 
afford to personal cleanliness and purity. 

I might enlarge greatly upon the foregoing view of the 
subject: but this is unnecessary, as numerous facts will 
occur in subsequent letters which you will readily perceive 
have an intimate bearing upon it ; and I shall therefore 
proceed to point out the more evident benefits which we 
derive from insects, arranging them under the tw'o gre^it 
heads of direct benefits, and those which are indirect ; 
beginning with the lalter. 
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The insects which are indirectly beneficial to us, may 
be considered under three points of view": First, as remov- 
ing various nuisiuices and deformities from the face of 
nature : Secondly, as destroying other insects, that but for 
their agency would multiply so as greatly to injure and 
annoy us : and Thirdly, as supplying food to useful ani- 
mals, particularly to fish and birds. 

To advert in the Jirst place to the former. All sub- 
stances must be regarded as nuisances and deformities, 
when considered with relation to the whole, which are de- 
prived of the principle of animation. In this relation 
stand a dead carcase, a dead tree, or a mass of excre- 
ment, which are clearly incumbrances that it is desirable 
to have removed ; and the office of effecting this removal 
is chiefly assigned to insects, which have been justly call- 
ed the great scavengers of nature. Let us consider 
their little but effective operations in each of their voca- 
tions. 

How disgusting to the eye, how offensive to the smell, 
would be the whole face of nature, were the vast quantity 
of excrement (hiily tailing to the earth from the various 
animals which inhabit it, suffered to remain until gra- 
dually dissolved by tlic rain or decomposed by the ele- 
ments ! That it does not thus offend us, we are indebted 
to an inconceivable host of insects which attack it the 
moment it falls ; some immediately beginning to devour 
it, others depositing in it eggs froiiti which are soon hatch- 
ed larvaj that concur in the same office with tenfold vo- 
^ racity : and thus every particle of dung, at least of the 
most offensive kinds, speedily swarms with inhabitants 
, which consunic all the liquid and noisome particles, leav- 
ing nothing but the undigested remains, tliat soon dry 
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and are scattered by the winds, while the grass upon 
whicli it rested, no longer smothered by an impenetrable 
mass, springs up with increased vigour. 

Numerous are the tribes of insects to w hich this oflicc 
is assigned, thougli cJiiefly if not entirely selected from 
the two orders Colcoplcra and Diptem. A large propor- 
tion of the genera formed, by diflereiit authors, from 
Scarahecits of Linne, viz. Sxarabecus^ Copris^ Atcuckus^ 
Sisyphus^ Onitis^ Qjil hopkajjfiiSy ylp/iodius^ and Psammo^ 
diusy also Hidn\ Spheeridium^ F. and amongst the Sta^ 
phjlinid(V^ the majority of StapJiijlim^ many AlcochanVy 
especially of (5ravenhorst’s third family, many Oxyteli 
and some Omalia^ Tacliini and Tachyporiy of that author, 
including in the w hole many hundred species of beetles 
— unite their labours to effect this useful purpose: and 
what is remarkable, though they all wwk their w’ay in 
these filthy masses, and at first can have no paths, yet 
their bodies are never soiled by the ordure they inhabit. 
Many of these insects content themselves w ith burrow ing 
in the dung alone; but Afaichus pilularius^y a species 
called in America the Tw)Me-‘dmgy wrhose singular ma- 
iiceuvrcs I sluill subsequently have to advert to, Copris 

* '^Tlie Cop/iofij CmUharuXy and HcHncanthnrux of the aiiciciitsi was 
evidently this hi’ctlc, or one nearly related to it, which is dcscrilicd 
as roHinjT l)ackwards larj^c musses of dimp, and attracted such general 
attention as lo give rise to the proverb Caviharus pilnlam. It should 
seem from the name, derived from a word signifying an ass, that the 
fjirccian beetle made its pills of usscs^ dung ; and this is confirmed by 
a passage in one of the plays of Aristophanes, the Irene^ where a beetle 
of this kind is introduced, on which one of the characters rides to hea- 
ven to petition Jupiter for peace. The play begins with one domes- 
tic desiring another to Iced the Canthanis with some bread, w ho after- 
wards orders hi*: ruiin^anioii to give him anolher kind of bread made 
<'‘f tluii,':. 
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iu?ia7'iSf Geotrupcs stercorarim nnd many other lamelli- 
COrn insects, make large cylindrical holes, often of gi'eat 
depth, under the heap, and there deposit their eggs sur- 
rounded by a mass of dung in which they have pi*evioiis- 
ly enveloped them ; tJius not only dispersing the dung, 
but actually burying it at the roots of the adjoining 
plants, and by these means contributing considerably to 
the fertility of our pastures, su))j)lying the constant 
waste by an annual conveyance of fresh dung laid at the 
very root; by these canals, also, allbrding a convenient 
passage for a portion of it when dissolved to be carried 
thither by the rain. 

The coleopterous insects found in dung inhabit it in 
their perfect as w^ell as imperfect states : but this is not 
tlie case widi those of the order Diptcra^ whose larvce 
alone find their nutriment in it ; the imago, which u ould 
be suffocated did it attempt to burrow into a material so 
soft, only laying its eggs in llie mass. These also are 
more select in tlieir choice than the Colcoptcra — ^not in- 
deed as to delicacy, — ^but they do not indiscriminately 
oviposit in all kinds, some preferring horse-dung, others 
swine’s-dung, others cow-dung, wliich seems the most 
favourite pabulum of all the dung-loving insects, and 
others that of birds. The most disgusting of all is the 
rat-tailed larva that inhabits our privies, which changes 
to a fly [Elophilus tenaxj Latr.) somewhat resembling a 
bee. 

Still more would our olfactory nerves be offended, and 
our health liable to fatal injuries, if the wisdom and good- 
• ness of Providence had not provided for the removal of 
another nuisance from our globe — the dead carcases of 
animals. .JVTien these begin to grow putrid, every one 
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knows what dreadful miasmata exiiale from them, ttd 
taint the air we breathe. But no sooner does life depart 
from the body of any creature, at least of any which from 
its size is likely to become a nuisance, than myriads of 
different sorts of insects attack it, and in various Mrays. 
First come the Histers and pierce the skin. Next follow 
the flesh-flies, some, that no time may be lost, (as Mmca 
carnariuj &c.) depositing upon it their young already 
hatched^; others (Af. Casa)\ &c.) covering it with mil- 
lions of eggs, whence in a day or two proceed innumerable 
devourers. An idea of the dispatch made by these gour- 
mands may be gained from the combined consideration 
of their numbers, voracity and rapid development. One 
female of M, carnm'ia will give birth to 20,000 young; 
and the larvae of many flesh-flies, as Iledi ascertained, will 
in twenty-four hours devour so much food, and grow so 
quickly, as to increase their weight two hundred fold ! In 
five days after being hatched they arrive at their full 
growth and size, which is a remarkable instance of the 
care of Providence in fitting them for the part they are 
destined to act : for if a longer time was required for their 
growth, their food would not be a fit aliment for them, or 
they would be too long in removing the nuisance it is 
given in charge to them to dissipate. Thus we see there 
was some ground for Iwinne’s assertion under Af. 
toria^ that three of these flies will devour a dead horse 
as quickly as w^ould a lion. 

As soon as the various tribes of Muscae have opened 
the way, and devoured the softer parts, a whole host of 
beetles, NecropJiori^ Silphce^ Dei mestes, Cholev€e, and 
pJiylimd<s^ actively second their labours. W^asps and 
" Pi.atk XXII. Fn;.4,5, 
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hornets also come in for their portion of the spoil ; and 
€ven ants, which prowl every where, rivjil their giant com- 
petitors in tlie quantity consumed by them ; so tlmt in no 
very long time, especially in warm climates, the muscular 
covering is removed from the skeleton, which is then 
cleansed from all remains of it by the little Corynef.es cre- 
mleiis and iii/icollis^ (which last is so interesting, as hav- 
ing been the means of saving the life of Latrcille%) and 
several Nitid 2 d{e^. Even the horns of animals have an ap- 
propriate genus ( 7rox) which inhabits them, and feeds 
upon their contents. And not only are large animals 
thus disposed of, even the smallest are not suffeied long 
to annoy us. The burying beetle [NccropJiorus Vcspillo^ 
F.) inters the bodies of small animals, such as mice, se- 
venil assisting each other in the work ; and those to which 
they commit their eggs tiftbrd an ample supply of food to 
their larvae^. Ants also in some degree emulate these bu- 
rying insects, at least they will carry off the carcases of in- 
sects into their nests; and I once saw some of the Jiorse- 
ants dragging away a half-dead snake of about the size 
of a goose-quill"*. Some insects w ill even attack living ani- 
niiils and make them their prey, thus contributing to keep 

See Latr. Gen. i. 275, 

** 'Phis property in the carrion insects may be turned to a good ac- 
count by the comparative anatomist, who has only to flay the body 
of one of the smaller animals, anoint it with Iioney, and bury it in an 
ant-hill ; and in a short time he will obtain a perfect skeleton, denu- 
dated of every fibril of muscle, though with the ligaments and carti- 
lages untouched. 

® Gleditsch, Abhandlnngeny iii. 200. 

It is to be observed that in our cold climates, during the winter 
months, when excrement and putrescent animal matter are not so 
offensive, they are left to the action of the elements, insects being 
then torpid. 
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them withm due limits. The common earth-wori|i'^ij* 
tacked and devoured by a centipede {Scolcpcndrd el^ 
tricoy L.). Mr. Sheppard saw one attack a worm tens 
times its own size, round which it twisted itself like a ser- 
pent, and which it finally mastered and devoured. 

But insects are not only useful removing and dissi- 
pating dead animal matter; they are also intrusted with a 
similar office with respect to the vegetable kingdom. 
The intei'ior of rotten trees is iiiluibited by the larvje of a 
particular kind ,of^ crane-fly with pectinated antenna? 
{Ctenojy/im'a, Meig.), and other insects, which there find an 
appropriate nutriment; and a similar diet is furnished to 
the grubs of the rose-beetle [Cetonia aurata) by the dead 
leaves and stalks usually to be found in an ant’s nest> 
StaphijUnidce^ Sphccridia^nwCL other Colcoptera^^re always 
found under heaps of putrescent vegetables ^ and an in- 
finite number are to be met with in decomposmg fungi, 
which seem to be a kind of substance intermediate be- 
teen animal and vegetable. The Bolcti in particular have 
a genus of coleopterous insects appropriated to thcm% 
and the Lycoperdons another. — Stagnant waters, which 
would otherwise exhale putrid miasmata and be often the 
cause of fatal disorders, are purified by the innumerable 
larva? of gnats, Ephemerae, and other insects which live 
in them and absti’act from them all the unwholesome part 
of their contents. 'JThis, Linne says, w^ill easily appear 
if -any one will xnake the experiment by filling twg^yessels 
with putrid water, leaving the larvae in one and taking 
them out of the other. For then he will soon find 

• Surely Mr. Marsiiam^a name for this genus, Bdetarla^ is much 
more proper than that of Fabricius, Mycctophagns (Agaric-eater), 
since these insects seldom cat agarics^ 
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Waiter that is full of larvir pure and without any stench, 
while tliat which is deprived of them will continue stink- 
ing\ 

Benefits equally great are rendered by the wood-de- 

* stroyiiig insects. We indeed, in tliis country, who find 
use for ten times more timber than we produce, could 
dispense with their services; but to estimate them at their 
proper value, as alfecting the great system of nature, 
we should transport ourselves to tropical climes, or to 
those under the temperate zones, where millions of* acres 
arc covered by one interminable forest How is it that 
these untrodden regions, wliere thousands of their giant 
inhabitants fall victims to the slow ravages of time, or the 
more sudden operations of lightning ajul hurricanes, 
should yet exhibit none of those scenes of ruin and dcso- 
l^.tion that might have been expected, but are always 
found with the verdant characters of youth and beauty? 
It is to the insect w^orld that this great charge of keeping 
the habitations of the Dryads in peqietual fresliness has 
been committed. A century almost would elapse before 
the removal from the face of nature of the mighty ruins 
of one of the hard- wooded tropical trees, by the mere in- 
fluence of the elements. But how speedy its decomposi- 
tion when their operations arc assisted by insects ! As 
soon as a tree is fallen, one tribe attack its bark which 
is often the most indeslriictible part of it; and thousands 

* Cltcon. Xaf. Avuen. Ac, ii. SO. Stillingflcct’s Tracts, 122. 

Maupertiiis observes, that in Lapland he saw many birch-trees 
lying on the ground, which had probably been there for a very long 

• time, with the bark entire, though the wood was decayed. Hence wo 
may probably infer, that in that country there are few or none of 
^th« bark-boring insects. 

, VOL. J. S 
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of orifices into tlie solid trunk arc bored by others. The 
rain thus insinuates itself into every i)art, and the action 
of lieat promotes tlio decomposition. Various fungi now 
take possession and assist in the jiroccss, which is follow- 
ed up by the incessant attacks of other insects, that feed 
only upon wood in an iiicijiient state of decay. And thus 
in a few months a mighty mass, which seemed inferior in 
liardness only to iron, is mouldered into dust, and its 
place occupied by younger trees full of life and vigour. 
The insects to which this duty is intrusted have been al- 
ready mentioned in a former letter (p. 231-2); but none 
of them do theii* business so expeditiously or clTectually 
ns the Termites, which j)ly themselves in &uch numbers 
and so unremittingly, that Mr. Smeatliman assures us 
they will in a few w'ceks destroy and carry away the trunks 
ol’ largo trees, without leaving a particle b^diind; and in 
places who !*e, two or three years before, there has been a 
jiojmlous town, if the inhabitants, as is frequently the case, 
have chosen to abaiuhin it, there shall be a very thick 
wood, and not the vestige of a post to be seen. 

I observed in a former letter, tluit the devastations of 
insects are not the same in every season, their power of 
mischief being evident only at certain times, when Provi- 
dence, by permitting an unusual increase of their num- 
bers, gives them a commission to lay waste any particu- 
lar country or district. The great agents in preventing 
this increase, and keeping the noxious species within pro- 
per limits, are other insects ; and to these I shall now 
call your attention. 

Numerous are the tribes upon which this important 
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task devolves, and incalculable are llie benefits which they 
are the means of bestowing upon us; for to them we are 
indebted, or rather to Providence who created them for 
this purpose, that our crops and grain, our cattle, our 
fruit- and forest-trees, our pulse and flowers, and even the 
verdant covering of the earth, are not totally ilestroyed. 
Of these insects, so friendly to man, some exercise their 
destructive agency solely while in the larva state ; others 
in the perfect state only ; others in both these states ; and 
lastly, others again iji all the three states of larva, pupa, 
and imago. For order’s sake, and to give you a more di- 
stinct view of the subject, 1 shall say something on each 
separately. 

The first, those which arc Insectivorous only in their 
la7*va sUatc, may be further subdivided into parasites and 
imparasites^ meaning by the tbrnier term those that feed 
upon a living insect, and only destroy it when they have 
attained their full growth ; and by the latter, those that 
prey upon insects already dead, or that kill them in the 
act of devouring them. 

The imparasitic insect devourers chiefly belong to the 
Lfynenoptera order ; and though it is in the larva state 
that their prowess is exhibited, the task of providing the 
prey is usually left to the female, of which each species 
lor the most part selects a particular kind of insect. Thus 
many species of Cerceris and the splendid Chnjsidce feed 
upon insects of their own order. Oiie of the latter (jPa- 
norpes incarnata^ Latr.) commits her eggs to the progeny 
of Bembex rostrata : another {Ckr'psis bidentata) attacks 
the young of VesjM spmipes. 

Bembex and Mellinus confine themselves to Diptci'a^ 
s 2 
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tin; tbiiiicr proyiilg upon lUophilus tcnax, Bombylii^ and 
the like * ; the hitter amongst others ridding us of the 
troublesome Stonwiy^ calcitraiis. One of these last I have 
observed stationed on dung watching for flies, which, 
when seized, she carried to her burrow. 

Vespa spinipes feeds upon certain green a})od larvm, of 
which the female deposits ten or twelve with each egg. 
Ammophila vulgaris destroys caterpillars of a larger size; 
and it is probable that most of the other Vespoid and 
Sphecoid Hymenoptera^ viz. Trypoxylon^Philanthus^ Lav- 
ra^ Crahro^ &c. assist in this great work. 

PompiUis^ to wliich genus probably several species men- 
tioned by Ueaumur as preying on these insects should be 
referred, lias it in charge to kecj) the number of spiders 
within due bounds : and some Ammophilcc lend their aid. 
One of these last, mentioned by Catesby [Sphex ccerulea^ 
I^inn.), has been known to seize a S[)itler eight times 
its own weight^’. Another species of tliis genus, which 
is common in the Isle of France, attacks an insect still 
more difficult, one would think, to turn to its purpose, the 
all-devouring Blalta^ and is therefc(|:c one of the great be- 
nefactors to mankind. When this insect perceives a 
BlatUi ( called there Kakerlac and Cancrelas) it stops im- 
mediately; both animals eye each other; but in an instant 
the sand-wasp darts upon its prey, seizes it by the muzzle 
with its strong jaws, and bending its abdomen underneath 
it, pierces it with its fatal sting. Sure of its victim, it now 
walks or flies away, leaving the poison to work its effect ; 
but in a short time returns, and, finding it deprived of 

• Latreillc, Obnervations nouvelles snr les Hymmopihea, Anna!, de 
Mas, 1]. HisK of Carolina, ii. 105. 
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power to make resistance, seizes it again by the head, and 
drags it away, walking backwards to deposit it in a hole 
or chink of a wall*. 

Grasshoppers are the prey of another Ammophila, 
supposed to l>e the Sp/wx pemyhanica of Linnf', a native 
of North Americti, each of which in its larva state de- 
vours three of a large green species with whicli its mo- 
ther lias provided it*’. 

From none of the imparasitic insectivorous larva? do 
we derive more advantage than from those which devour 
the destructive Aphides, w’hose ravages, as we have seen 
above, are more dctrimentid to us in this island than 
those of any other insect, A great variety of species, of 
different orders and genera, are employed to keep them 
within due limits. ''Inhere is a beautiful genus of four- 
winged flics, whose wrings resemble the finest lace, and 
"whose eyes are often as brilliant ns burnished metals 
{Hemerobim^ L.), the larva? of which, lleautnur,from their 
being insatiable devourers of them, has named the lions 
of the Aphides. The singular peduncuLated eggs from 
which these larva? proceed I shall describe when we 
come to treat upon the eggs of insects ; the larva? them- 
selves are furnished w ith a pair of long crooked mandi- 
bles resembling horns, which terminate in a sharp point, 
and like those of the ant-lion arc perforated, serving the 
insect instead of a mouth ; for through this orifice the 
nutriment passes down into the stomach. When amongst 
the Aphides, like wolves in a sheep-fold, they make 
dreadful havoc : half a minute suffices them to suck the 
largest; and the individuals of ojic sj)ccics clothe them- 

» Rcaiim. \i. St. Pierre’.'^ ^ 7- 

Bni-ti-Hin ill IViihs. Trans, \lvi. 
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selves, like Hercules, with tlie spoils of their hapless 
victims. 

Next in importance to tliese come the aphidivorous 
flies (many species of Sijrphis^ F.), wliose grubs are armed 
with a singular mandible, furnished like a trident with 
tlirce points, with which tliey transfix their prey. Tliey 
may often be seen laid at their ease under a leaf or upon 
a twig, environed by such liosts of Aphides, that they 
can devour hundreds without changing their station; 
and their silly helpless prey, who are provided with no 
means of defence, so far from thinking of escaping, fre- 
quently walk over the back of tlieir enemy, and put 
themselves in his way. When disposed to feed, he fixes 
himself by his tail, and, being blind, gropes about on 
every side, as the Cyclops did for Ulysses and liis com- 
panions, till he toiiclies one, which he immediately trans- 
fixes with his Iritlont, elevates into the air, that he may 
not be disturbed b\' its struggles, and soon devours. 
The havoc which these grubs make amongst the Aphides 
is astonishing. It was but last week that I observed the 
top of every young shoot of the cufimit-trees in my gar- 
den curled up by myriads pf these insect;?. On examin- 
ing them tins day, not an individual remained ; but be- 
neath each leaf arc three or four full-fed larvjc of aphi- 
divorous flies, surrounded witli liea]>s of the skins of the 
slain, the trophies of their successfid warfare ; and the 
young shoots, whose progress had been entirely checked 
by tlie abstraction of sap, arc again expanding vigor- 
ouslJ^ 

Ihit even these serviceable insects must yield the palm 
to the lady-bird or lady-cow {Coccindla^ L.), tlie favourite 
of our childhood, which, well as most of its conge- 
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ners, in the larva state feeds entirely on Aphides “ ; and 
the havoc made amongst them may be conceived from 
the myriads upon myriads of these little interesting ani- 
mals, which are often to be seen in years when the plant- 
louse abounds. In 1807 the shore at Brighton and all 
the watering-places on tlie soutli coast was literally co- 
vered with them, to the great surprise and even alarm of 
the inhabitants, who were ignorant that their little vi- 
sitors w^ere emigrants from the neighbouring hop-grounds, 
where in their larva state each had slain his thousands 
and tens of thousands of the Aphis, which under the 
name of the Fit/ so frequently blasts the hopes of the 
hop-grower. It is fortunate that in most countries the 
chiltlren have taken these friendly Coccinellae under 
their protection. In France they regard them as sacred 
to the Vh'gin, and call them Vaches d Dku^ Bcles dc la 
Viet'gCy &c. ; and with us, commiseration for the hard 
fate of a mother, whose “ house is on fire and children 
at home,” ensures them kind treatment and libert}’’. 
Even the hop-growers are becoming sensible of their 
services, and, as I ant informed, hire boys to prevent 
birds from destroying them. — If we could but discover a 
mode of increasing these insects at will, we might not 
only, as Dr. Darwin has suggested, clear our hot-houses 
of Aphides by their means, but render our crops of hops 
much more certain than they now are. Even without 
this knowledge, nothing is more easy, as I have expe- 

• The larvae of some species of Coccinellae feed, according to Prof, 
• D. Reich, solely on the leaves of plants ; as that of C. /iwrog/j/phica, 
which eats the leaves of common heath (Erica vulgarU) after the man- 
ner of the larva; of Lapidoptera, I suspect, however, that there is 
some mistake in this statement, Der GcselUchnfi natarf. Fr. in Ber- 
lin &c, iii. 394. 
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rienced, than to clear a plant or small tree by placing 
upon it several larvae of Coccinellae or of aphidivorous 
flies collected from less valuable vegetables. 

Ldstly, to close this list of imparasitic insectivorous 
larvae, I may mention those of Latreillc^s genus Volu^ 
cella {SyrphuSi F.,) so remarkable for their radiated anus, 
wliicli live in the nests of humble bees, braving the fury 
of their stings and devouring their young ; and the ant- 
lion [Myrmeleoii) and Reaumur’s improperly named 
worm-lion [Rhagio^ F.), whose singular stratagems will 
be detailed in a subsequent letter, both of which destroy 
great numbers of insects that are so unfortunate ns to 
fall into their toils. 

The parasitic larva', an extremely numerous tribe, 
must next be considered. Hicsc, with the exception of 
a very few individuals, belong to the order Hymeno^ 
ptera^ and were included by Linnc under his vast genus 
Ichneumon, so named from the analogy between their 
services and those of the Egyptian Ichneumons {Viverra 
Ichneumon, L.), the former as destroyers of insects, be- 
ing equally important with the latter as devourers of ser- 
pents, tlic eggs of ci’ocodilcs, &c. 

The habits of the whole of this tribe, which properly 
includes a great number of distinct genera, arc similar. 
They all oviposit in living insects, chiefly while in the 
larva state, sometimes wdiile pupm {Iclu Puparum, L.) ; 
and even while in the egg state {Ich. Ovulorum, L.) ; but 
not, as far as is known, in perfect insects. The eggs 
thus deposited soon hatch into grubs, which immediately, 
attack their victim, and in the end ensure its dc.'^t ruction. 
'I'he iiumlH'r of eggs committed to eacii individual varie.s 
according to its si/c. and that of the griib.s which are to 
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spring from them ; being in most cases one only, hut in 
others amounting to some luuiilreds. 

From the observations hitherto made by entomolo- 
gists, tlie great body of the Ichneumon tribe is principally 
employed in keeping within their proper limits the infi- 
nite host of lepidopterous larvm, destroying, liowever, 
many insects of other orders ; and perliaps if tlic larvae 
of these last fell equally under our observation with those 
of the former, we might discover that few exist uiiin- 
fested by their appropriate parasite. Such is the activity 
and address of the Ichnru?n()niffi:^y that scarcely any con- 
cealment, except perhajis the waters, can secure their 
prey from them ; and ncitlicr bulk, courage, nor ferocity 
avail to terrify them from eflecting their j)urpose. Tlicy 
attack the ruthless si)ider in his toils : they discover the 
retreat of tlie little bee, that for safety bores deep into 
timber ; and though its enemy Ichneumon cannot enter 
its cell, by means of lier long ovipositor ® she reaches tlie 
lielpless grub, whicli its jiarent vainly thought secured 
from every foe, and deposits in it an egg, which pro- 
vinces a larva that destroys it'\ In vaui does the de- 
structive Cecidomijia of the wheat conceal itslarvic M’ithin 
the glumes that so closely cover the grain ; three s])ecies 
of these minute benefactors of v)ur race, sent in mercy by 
Heaven, know liow' to introduce their eggs into them, 
thus jn eventing the mischief they would otherwise occa- 
sion, and saving mankind from the horrors of famine^. 
Ill vain also the Cynips by its magic touch produces the 
curious excrescences on various trees and plants, called 
galls, llir tlie nulriment and defence of ils progeny: the 

* Pi.ATK XVI. Kir.. 1. ’’ MaHmin in Lhtn. 

• above, {). 1 Hi)- 1 7 0. 
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parasite species attached to it discovers its secret cham- 
ber, pierces its wall however thick, and commits the de- 
stroying egg to its offspring. Even the clover-weevil is 
not secure within the legumen of that plant; nor the 
wire-worm in the earth, from their ichnenmonidan foes. 
I have received from the late Mr. Markwick that of the 
former, and Mr. Paul has shown me the destroyer of the 
latter, which belongs to Latrcille's genus Proefotrupes* 
Others are not more secured by the repulsive nature of 
the substance they inhabit ; for two s})ecies at least of 
Iclineiimon^ know how to oviposit it in stercorarious 
larvie without soiling their wings or bodies. 

The ichneunionidan parasites are either external or 
internal. Thus the species above alluded to, which at- 
tacks spiders, docs not live within their bodies, but re- 
mains on the outside^; and the larva of lufeiis^ 
which adheres by one end to the shell of the bulbifcrous 
egg that produced il, does not enter the cater))illar of 
Bomhij.v vilfica^ the moth upon which il fceils^^. Ihit 
the great majority oi‘ these animals ovij)osit within the 
body of the insect to whicli they arc assigned, from 
whence, after having consumed the interior anti become 
pupa?, they emerge in their perJect state. An idea of 
the services rendered to us by those Ichneumons winch 
prey upon noxious larvte may be formed from the fict, 
that out of thirty individuals of the common cabba*;e 
caterpillar (the larvie oi' Papilio Bmssic(c) which Jleaii- 
mur put into a glass to teed, twcnly-fh e were fatally 
pierced by an Ichneumon (/. globatus^). And if wc 

/. l^Itnidurafor, Piinz, Fn. Germ, 7'i2. 4. ; an<l another species al- 
liotl to L Dchcilaior, P., ^vhicll 1 have named I, Stnrorntor. 

De (iccr, ii. ^ Ibid. Jtcaiiin. ii, lUh 
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compare the myriads of catei*pillars that often attack onr 
cabbages and brocoli with the small number of butter- 
flies of this species which usually appear, we may con- 
jecture that they arc commonly destroyed in some such 
proportion — a circumstance that w ill lead us thankfully 
to acknowledge the goodness of Providence, which by 
providing such a check has prevented the utter destruc- 
tion ol' the Brassica genus, including sonic of our most 
esteemed and useful vegetables. 

'I'hc parasites are not wholly confined to the oriler 
IL/menoplcra : some insects of other orders, though com- 
parative!}^ very tew, destroy our little enemies in the 
same way. Miisca Larvanim^ and another like it de- 
scribed by Do Geer, lay their eggs in caterpillars and 
other larvae^; and Ileaumur describes several other flies 
of similar habits^. The order also o\' tit repsi pi cm^ lately 
established *^5 ajipears to be altogether jiarasitic; but 
with this difference from the Ic/incumoiiidcc^ that these 
ex-traordiiuiry aiiinuils are found only upi)ii Hijmenoplrm 
ill their j^erfect state, and do not a]ipenr to destroy the 
insects upon which they prey, but jirobabiy jirevent their 
breeding. The species at present known are formed 
into tv/o genera, Xenos and Shjlops^ which arc confined 
to Mellila''' and Vespa^, 

The next description of insect destroyers arc those 
which devour them in their and last states. — No 
beetles are more common after the summer is confirmed, 
than the species of the genus Cantharis. Preysicr iiv 
.forms us that the grub of C.fusca destroys a great many 

» l)e Gccr, i. 19(». vi. 1 24. '• Rcchiim. ii. 440-4. 

*’ Linn, Trans, \i. HO. *' Kirby’s Mon. Ap. Any,, ii. 110-113, 

*■ Rossi Frt. Fa ruse. A font. 
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other liirvai®, and I Iiave observed tlie imago devour 
these and also Diptera, — LinnC* has with justice denomi- 
nated the Cicindehe the tigers of insects. 'Fliough de- 
corated with brilliant colours, they prey upon the whole 
insect race ; their formidable jaws which cross each other 
are armed w’ith fearful fangs, showing to what use they 
are applicable; and the extreme velocity with which 
they can either run or fly, renders liopcless any attempt 
to elude tlieir pursuit. Their larva* are also equally 
tremendous with the imago, having six eyes, three on 
each side, seated on a lateral elevation of the licad, 
which look like those of spiders, and besides tlicir tlircat- 
eningjaws armed with a strong internal tooth, being 
furnished with a pair of spines resembling somew hat the 
sting of a scorpion, which stand erect upon the back of 
the abdomen, and give them a most ferocious aspect^. 
This last ajiparatus, according to Clairville, serves the 
purpose of an anchor for retaining them at any height 
ill their deep cells Most of the acjuatic beetles, at 
least the Gyrini and Dytisci, })rey upon other insects 
both in their first and final state. The larvmof the latter 
liave long been observed and described under tlie name 
of Squilla and are remarkable for liaving their mandi- 
bles adapted for suction like those of Hemerobius and 
Myrmeleon ; but they are not like them dejirived of a 
mouth,-l)eing able to devour by mastication as well as 
by suction. — Another tribe of this order which abounds 
in species, the Carabidec, is universally insectivorous. 
One of the most destructive is the grub 

. ,vouia Ik‘ 
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" I’l.M K wil. Ki,.. i;t. 
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great acquisition to your cabinet, it being one of our 
rarest insects*, I mean Calosoma Sycophayita. This ani- 
mal takes up its station in tlie nests of Bomhyx process 
sionea and other moths, and sometimes fills itself so full 
with these caterpillars, which we cannot handle or even 
approach without injury, as to be renderetl incapable of 
motion and appear ready to burst. Another beautiful 
insect of this tribe, Carabtis auratiL^^ known in France by 
the name of Vmaigrier^ is supposed to destroy more 
cockchafers than all tlieir other enemies, attacking and 
killing the females at the moment of oviposition, and 
thus preventing the birth of thousands of young grubs 
Lastly come the Staphylinuhv^ many of w hich prey upon 
insects as well as on putrescent substances. Mr. Leh- 
mann tells us that some of them arc very useful in de- 
stroying the great enemy of our crops of clover seed, 
Apion Jlainfcmoratim 

Amongst the devourers of insects in their perfect state 
only, must be ranked a tew of the social tribes, ants, 
wasps, and hornets. The first-mentioned indefatigable 
and industrious creatures kill and carry off great num- 
bers of insects of every description to their nests, and 
prodigious are their efforts in this wwk. I have seen an 
ant dragging a wild bee many times bigger than itself; 
and there was brought to me this very morning while 
WTiting this letter, an Elater quite alive and active, which 
three or four auts lu spile of its strii^r^Ves were ca.Tv^■w^^ 

* One was taken at Aldcburgh in Suffolk by Dr. (Vabbe, the cclc- 
brated poet ; another by a young lady at Soutliwold, which is now m 
•the cabinet of W. J. Hooker, esq. ; and a third by a boy at Norwich, 
crawling up a wall, which was purchased of him by S, Wilkin, esq. 

Latr. /fw/. A’fl/. X. 181. 

Linn, Tram, vi. 140. Kirby, Ihid, ix. 42. 23. 
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ofll An obsen ing friend of inine^, wlio was some time 
in Antigua, informed me that in that island, a kind of ant 
which construct tlicir nests in the roots of houses, when 
they meet with any animal larger than they can carry off 
alive, such as a cockroach, &c., will hold it by the legs 
so that it cannot move, till some of them get upon it and 
dispatch it, and then with incredible labour carry it up 
to tlu^ir nest. Madam Merian, in her account of the 
periodical ants mentioned to you before^, and which is 
conlirmed by Azara‘^, notices their clearing the Jiouscs 
of cockroaches and similar animals; and tlie Formica 
omnivora is very useful in Ceylon in destroying the for- 
mer insect, the larger ant, and the wliito ant'h 

You are not perluips accustomed to regard wasps and 
hornets as of any use to us; but they certainly destroy an 
infinite number of flies and other annoying insects. The 
year 1 SI 1 was remarkable for the small number of w^asps, 
though many females appeared in the spring, scarcely 
any neuters being to be seen in the autumn^ ; and jiro- 
bably in conse([uence of this circumstance, flies in many 
places Avere so extremely numerous as to be quite a nui- 
sance. Reaumur has observed that in France the butchers 
are very glad to have wiisps attend their stalls, for the 
sake of their services in driving away the flesh-fly ; and 
if we may believe the author of Hector 8t. Johif s Amc^ 
rican Letters, the farmers in some parts of the United 
States are so well aware of their utility in this respect, as 
to suspend in their sitting-rooms a hornet’s nest, the oc- 

* R. Kittoc, Esq. p. 12.1. 

Voyages, i. 185. ^ Percivafs Ceyton, 307. 

^ Mr. Kniirht made the same observation in 180G, and supposes 
the scarcity of neuters arose from the want of males to impregnate 
the females. Pfiilos, Trmts, 1807, p. 24,1. 
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ciiparits of which prey upon the flies witliout molesting 
the family. 

There are other devoiirers of insects in their perfect 
state, the manners and food of wJiose larvae we are un- 
acquainted with. KSt. Pierre speaks of a lady-bird, but 
it probably belonged to some other genus, of a fine vio- 
let colour, with a head like a ruby, which he saw carry 
oft’ a butterfly^. Linne informs us that Clcrm Jormicd^ 
rim devours Anobium pcrlincLv. A fly related to the 
Panorpa commmm appears created to instill terror into 
the jiitiless hearts of the tyrants of our lakes and pools, 
— ^the all-devouring lAbclliiUdcc^* Hie Asili also, whicli 
are always ujion the chase, seize insects with their an- 
terior legs and suck thehi with their haustellnm. The 
cognate genus Dioctria, particularly (vlatulica^ p^ey 
upon I Iijmcnoptem^ by some unknown means instanta- 
neously killing the insect they seize. Many species also 
of Empis, whose haustell inn resembles the beak of a bird, 
carry oft* ill it Tiimliddc and other siniill lYipfcra ; and 
what is remarkable, yon can seldom take these insects in 
coitu, but the female has a Tipula, some fly, or some- 
times beetle, in her mouth. Can this be to deposit her 
eggs in, as soon as they arc impregnated by the male ? 
or is it designed for the nuptial least ? Even Scatophaga 
stercoraria [Musca, L.) and scyhalaria^ and probably 
many others of the same tribe, feed upon small flies, 
though their proboscis does not seem so well adapted for 
animal as for vegetable food. 

The most unrelenting devourers of insects appear to 
be those belonging to my fourth division, which attack 

* St, Pierre, Vop, 72. ^ liCsscr, L. i. 26.3, note. 
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tliem iiiuler cvety 1‘onn, Tliobc begin the work of de- 
struction wlien they are larvae, and continue it during 
tlic whole of their existence. — The earwig that IiaiinU 
everj^ close place in our giU’deiis, and defiles whatever 
it enters, jirobahly in some degree makes up for its ra- 
vages by diminishing the number of other insects. The 
cowardl}-' and cruel Mantis, which runs away from an 
ant, will destroy in abundance lielpless flies, using its 
anterior tibim, which with the thigh form a kind of for- 
ceps, to seize its prey. I'lic waLcr-scor})ions {Nepa^ 
llanatra^ and Nmicoris% w'liose fore legs are made like 
those of the Mantis, the water-boatman {Nolo7iecta)f 
w’hich always swims upon its back, and the Sigara, all 
live by rapine, and j^rey upon aquatic insects. Some of 
this tribe ai-e so savage tliat they seem to love destruction 
for its own sake. One {N^rpa cine tea) which was put 
into a basin of water vvltli several young tadpoles, killed 
them all without attempting to eat one. 

'riiose remarkable genera of the extensive tribe of 
bugs {(Jimicidic)^ which glide over the surlace of every 
pool W'ith such rapidity, being gifted with the faculty of 
walking upon the water, the Hpdrometraj Veiui^ and 
Gerris of Lati eillc, subsist also upon aquatic insects. A 
large number of the same tribe plunge their rostrum into 
the larvai of Lepidoplera^ and suck the contents of their 
bodies ; and lleduvius persona (its, whicli ought on that 
account to be encouraged, is particularly fond of tlic' 
bed-bug. 

But of all the insects that are locomotive and pursue 
their prey in every state, none are greater enemies of 
their fellow tribes than the Libellulidee^ and none are, 
provided w'ith more powerful and singular instruments 
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of assault. In llic larva and pupa states, during wliicli 
they live in the water and prey upon acpiatic insects, 
they are furnished witli two pair of strong jaws, covered 
by a kind of mask armed with a pair of forceps or claws, 
.which the animal has the power of pushing from it to 
catch any thing at a distance®. When an acjuatic insect 
passes within its reach, it suddenly darts I’orlh the mask, 
opens the forcej)s, seizes the uiilortunate victim, and 
brings it within the action of its jaws. 

When they as.‘>ume the imago state, their habits d(> 
not, like those of the white ants, become more mild and 
gentle, but on the contrary are more sanguinary and ra- 
pacious than ever ; so that the name given to them in 
England, Dragon-llies,” seems much more applicable 
than ^‘Demoiselles,” by which the Frcmch distinguish 
them. Their motions it is true are light and airy; their 
dress is silky, brilliant and variegated, and trimmed with 
the finest lace : — so far the resemblance holds ; but their 
purpose, except at the time of love, is always destruction, 
in which surely they have no resemblance to the ladies. 
I have been much amused by observing the ju’ocecd- 
ings of a species not uncommon here, Anax Inqnralor of 
Dr, Leach. It keeps wlieelijig round and round, and 
backwards and forwards, over a considerable portion ol 
the pool it frequents. If one of the same .species comes in 
(its way, a battle ensues ; if other si)ecies of lAhclluliihc 
presume to approach, it drives them away, and it is con- 
tinually engaged in catching Phrygancae and other in- 
sects (for the species of this tribe all catch their prey 
when on the wing, and their large eyes seem given them 
to enable them the more readily to do this,) that fly over 

Reaiiin. vi. 400. /. .36 — 38. l?i.ATr. XVI. Fic.. 5. a. 

VOL. 1. T 
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the water, pulling off’ their wings witli great adroitness 
and devouring in an instant the contents of tlie body. 
From the number of insects of this tribe which are every 
where to be observed, we may conjecture how useful 
they must be in preventing too great a multiplication of 
llie other species of the class to which they belong. 

Lastly, under this head, not to dwell upon some other 
apterous genera, devourers of insects, as the scorpion and 
centipede, Phalangium and Solj)uga, must be enuin^ 
rated the whole world of Spiders, extremely numerous 
both in species and individuals, which subsist entirely 
upon insects, spreading with infinite art and skill their 
nets and webs to arrest the flight of the heedless and un- 
wary summer tribes that fill the air, wdiich are liourly 
caught by thousands in their toils ; one of them [AraneA 
IS^guttata Rossi), we arc told, even attacking the re- 
doubted Scorpion*. 

So much for the insect benefactors to whom it is given 
in charge to keep the animals of tlieir own class within 
tlieir proper limits ; and I cannot doubt that you will r^ 
cognise the goodness of the Great Parent in providing 
such an aniiy of counterchecks to the natural tendency 
of almost all insects to incalculable increase. But before 
I quit this subject I must call your attention to what ma| 
be denominated cannibal insects^ since in spite of thos^ 
declaimers wdio would persuade us that man is the only 
animal that preys upon his own species^, a large number 

•Thiebaut de Berneaud’s Voyage to lElba, p. 31, 

** ” Even Tyger fell and sullen Bear 
Their likeness and their lineage spare. 

Man only mars kind nature’s plan. 

And turns the fierce pursuit on Man ! ’* 

Scott’s Jlolrehy, canto iii. 1. 
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of insects are guilty of the same offence. Reaumur tells 
us, that having put into a glass vessel twenty caterpillars 
jipf the same species which he was careful to supply with 
their approjjriate food, they nevertheless devoured each 
other until one only survived and De Geer relates se- 
veral similar instances The younger larva^ of Calosoma 
Sycophantu often take advantage of the helpless inacti- 
vity into which the gluttony of their niaturer comrades has 
thrown them, and from mere wantonness it should seem, 
when in no need of other food, pierce and devour them. A 
ferocity ]iot less savage exists amongst thcMantes. These 
insects have their fore legs of a construction not unlike 
that of a sabre ; and they can as dexterously cleave their 
antagonist in two, or cut off his head at a stroke, as the 
most expert hussar. In thisway they often treat each other, 
even the sexes fighting with the most savage animosity. 
R()sel endeavoured to rear several specimens of M. reZ?- 
giosa^ but always failed, the stronger constantly devour- 
ing the weaker^. This ferocious jnopeiisity the Chinese 
children have, according to Mr. Barrow, employed as a 
source of barbarous amusement, selling to their comrades 
bamboo cages containing each a Mantis, which arc put 
together to fight. You will think it singular that both 
in Europe and Africa these cruel insects have obtained 
a character for gentleness of disposition, and even sanc- 
tity. This has arisen from the upright or sitting posi- 
tion, with the fore legs bent, assumed in watching for 
their prey, which the vulgar have supposed to be a pray- 
ing posture, and hence adopted tlie belief that a child or 
traveller that had lost his road would be guided by tak- 

* Reaumur, ii. 41 H. ** De Geer, i. 533. iii. 361, v. 400. vi. 91. 

" Rosel, iv. 96. 
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iiig one of these pious insects in his hands and observing 
what way it pointed. Mantis fansta^ though not as some 
suppose worshiped by the Hottentots, is yet greatly es- 
teemed by them, and they regard the person upon whom 
it alights as highly fortunate*. A similar unnatural fe- 
rocity is exhibited by Acheia campestris, of which having 
put the sexes into a box, I found on examining them 
that the female had begun to make her meal off her com- 
panion. — The malign aspect of the scorpion leads us to 
expect from it unnatural cruelty, and its manners fulfill 
this expectation. Maupertuis put a hundred scorpions 
together, and a general and murderous battle immedi- 
ately began. Almost all were massacred in the space of 
a few days without distinction of age or sex, and de- 
voured by the survivors. He informs us also that they 
often devour their own offspring as soon as they arc 
born^. Spiders are equally ferocious in their habits, 
fighting sanguinary battles, which sometimes end in the 
death of both combatants ; and the females do not yield 
to the Mantes in their unnatural cruelty to their mates. 
Woe be to the male spider that after an union does not 
with all speed make his escape from the flings of his part- 
ner! Nay, De Geer saw one that, in the midst of his 
preparatory caresses, was seized by the object of his at- 
tentions, enveloped by her in a web, and then devoured — 
a sight which, he observes, filled him with horror and 
indignation^. 

Such are the benefits wliich we derive from tlie insects 
that keep each other in check. Here they are the dc^ 


" Thunber^’s Travels, ii. (J(J. 
‘ l)i* (n'lT, vii. ISO. 


Dc Gccr, vii. 335. 
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stroyers to which we are chiefly iiulehted : but we are in 
another point of view under nearly equal obligations to 
the destroyed ; for they are insects, either wholly or in 
"pari, that form the food of some of our most esteemed 
fishes, and of birds tluit are not more valuable to us as 
articles for tlie table, tluin as the songsters that enliven 
our groves. But before pi*oceeiling to tlie details w'hich 
this view of the subject involves, 1 ought not to omit 
*^pointing out to you that many quadru})eds, which though 
not all of direct utility to us are doubtless of importance 
in the scale of being, derive a considerable part of tlieir 
subsistence from insects. 

Tlie harmless hedgehog and the mole, to begin at the 
lower end of the series, are both said to l)e insectivorous ^ ; 

. the latter devouring large (juantilies of the wire-worms. 
The greedy swine will root up whole acres in search of 
the grubs of cockchafers, of which they arc very fond ; 
and perhaps the good they do is greater than the harm, 
if their attack be confined to grass that having been im- 
ilerniined by these grubs would soon die : they also dig 
up tlie larvm of the destructive Tctligonia scptcndccim^ 
, called the American locust^, on which, when in their 
perfect state, the squirrels are said to grow fiit*^. The 
badger, Lesser informs us, will eat beetles; and its kins- 
I man tlie bear has the character of being very fond of ants 
and of honey; which last is also said to be a lavourite arti- 
cle with the fox, who has sometimes the audacity to over- 
turn bee-hives, and even to attack wasps’ nests in search 
of it. He will also eat beetles. 

Sparrman has given an amusing account of the honey- 

^ Binj^lcv, ii. .*J7‘k '' Ibi’l* ->• 

' (V'lliiibon in T/ans. 
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rate], {Viverra mcUivora^) which has a particular instinct > 
enabling it to discover bees, and attack them in their en-' ^ 
trenchments. Near sim-set the riitol will sit and hold 
one of his paws before his eyes, in order to get a distinct 
view of the object of his pursuit ; and when, in conse- 
quence of his peering about in tliis manner, he sees any 
bees flying, he knows that at this time of the day they 
are making for tlieir habitations, Vvhither he follows them, 
and so attains liis end-l Another species of Viverra 
{V,prchensilis) is also reputed to be an eager insect-hunter. 
The 3’oung armadillos ft. d on a species of locust; but no 
quadruped can with more propriety be called insectivo- 
rous than the ant-eaters {^\Iyn}iecophnga\ wJiicli, as their 
name imports, live u])on ants, '^fhe great ant-eater, 
when he comes to an ant-hill, scratches it up with his 
long claws, .and then unfolds his slender worm-like 
tongue, (which is more than two feet long, and ^^'It with 
saliva,) and when covered with ants draws it back into 
his mouth and swallows thousands of them alive, renew- 
ing the operation till no more are to be found. He also 
climbs trees in search of wood-lice and wild honey. Bats, 
as every one knows, are always flitting about in summer 
evenings, hawking for insects ; and the Lemur and mon- 
keys will also eat them. 

Insects likewise afibrd a favourite kind of food to many 
reptiles: the tortoise ; frogs and toads; and lizards too 
of different kinds. St. Pierre mentions a small and very 
handsome species in the island of Mauritius, that pur- 
sues them into the houses, climbs up the w^alls, and even 
walks over glass, watching with great patience for an op- 


* Sparritmn, ii. ] 80. 
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portunity of catching them*. The common snake also 
is sakl to receive part of its nutriment from them. 

Blit to revert to insects as indirectly advantageous to 
ns, by furnishing food to fishes and birds, beginning with 
the former. 

Our rivers abound with yfs7i of various kinds, which at 
particular seasons derive a principal part of their food 
from insects, as the luimeroiis species of the salmon and 
carp genus. These chiefly prey upon the various kinds 
of Phryganem, in their larva state called case- or ca^Jdis- 
worms; and in their iinago may-flies (though this last 
denomination proipcrly belongs only to the Sinlis luiariay 
which generally appears in that month,) and Ephemerae. 
Besides tliese, the waters swarm with insects of every or- 
^4er, as numerous in proportion to the space they inhabit, 
as those that All the air, which form the sole nutriment 
of multitudes of our fish, and the partial support of al- 
most all. 

Reaumur has given us a very entertaining account 
of the infill iie hosts of Ephemerae that by myriads of mil- 
lions emerge at a certain season of the year from some 
of the rivers in France, which, as it is w^ell worth your 
attention^ a shall abridge for you. 

These insects in their first and intermediate state are 
aquatic : they either live in holes in the banks of rivers 
or brooks below the w'alcr, so that it enters into tlieir lia- 
bitations^ which they seldom quit ; or tliey swim about 
and walk upon the bed of the stream, or conceal them- 
selves under stones or upon pieces of stick. Though their 
life, when they assume the ])eiiect state, is usually ex- 


" Sr. Pierre, ^e//. 7*1. 
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truinely sliort, soitjc being disclosed after sun-set, laying 
their eggs and dying before sun-rise; and many not liv- 
ing more than three lionrs ; yet in their preparatory state 
their existence is much longer, in some one, in others 
two, in others even three years. 

Tlic different species assume the imago at different 
times of the year; but the same sj)ecies appear regularly 
at nearly tlic same period aiimuilly, and for a certain 
number of days fill the air in the neighbourhood of the 
rivers, emerging also from the water at a certain hour of 
the day. Those which SwamiYuTdam observed, began 
to Jly about six o’clock in the evening, or about two hours 
before sun-set; but the great body of those noticed by 
Reaumur did not appear till after that time; so that the 
season of different harvests is not better known to the 
farmer, than that in which the Kphemerm of a particular 
river are to emerge, is to the fishermen. Yet a greater 
degree of heat or cold, the rise or fall of the water, and 
other circumstances w^e are not aware of, may accelerate 
or retard their appearance. BetAvecn the 10th and 15th 
61’ August is the time when those of the Seine alid Marne, 
which Reaumur describeil, are expected by the fisher- 
men, who call them manna : and when their season is 
come, they say “ the manna begins to appear, the manna 
fell abundantly such a night;” — alluding, by this expres- 
sion, either to the astonishing quantity of food which the 
Ephemerm afford the fish, or to the large quantity of fish 
which they then take. 

Reaumur first observed these insects in the year 1738, 
when they did not begin to show themselves in numbers 
till the 18th of Aitgust. On the 19th, having received 
notice from his fishermanj:hat the flies had appeared, 1ft 
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got into liis boat about three hours beibre suii-set, ajul 
detached from the banks of the river several masses of 
arth filled with pupie, which he put into a large tub full 
of water. This tub, after staying in the boat till about 
eiglit o’clock, without seeing any remarkable number of 
the flies, and being threatened w'ith a storm, he caused 
to be landed and placed in his garden, at the foot of 
which ran the Marne. Before the people had landed it, 
an astonishing number of Epheiiiene emerged from it. 
Every piece of earth that was above tlie surface ol* the 
water was covered by them, some beginning to (|uit their 
slough, others prepared to fly, and others already on tlie 
wing ; and every where under the water they were to be 
seen in a greater or less degree of forwardness. The 
storm coming on, he was obliged to iput the amusing 
scene; but when the rain ceased to fall he returned to it. 
As soon as the cloth with which he had ordered the tub 
to be covered was removed, the number of flies ajipcared 
to be greatly augmented, luid kept continually increasing: 
many flew away, but more were drowneil. Those al- 
ready transformed, and continually transforming, woukl 
have been sufficient of themselves to have made the tub 
seem full ; but their number was soon very much en- 
larged by others attracted by the light. To prevent tlieir 
being drowned, he caused the tub to be again covcrctl 
with the cloth, and over it he held the light, which was 
soon conccalotl by a layer of these Hies, that might have 
been taken by liaiidfulls from tlie candlestick. 

But the scene round the tub was nothing to he com- 
pared witii the wonderful spectacle exhibited on the 
banks of the river. The exclamations of his gardener 
.drew tlie illnstrioiis naturalist thither: and ^ucli a, -ighl 
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he had never witnessed, and could scarcely find words 
to describe. myriads of Kphemcra?,” says he, 

“ which filled the air over tlie current of the river, and 
over the bank on which I stood, arc neither to be ex- 
jiressed nor conceived. When the snow falls with the 
largest flakes, and with the least interval between them, 
the air is not so bill of them as tluit which surrounded 
us was of E[)liciner{e. Scarcely had I remained in one 
place a few minutes, Avhen the ste]) on which f stood was 
quite concealed with a layer of them from twx) to four 
inches in depth. Near ff.*c lowest sie[) a surface of wa- 
ter of five or six leet dimensions every way w\as entirely 
and thickly covered by them: ami what the current car- 
ried off w'as continually rcjjlaccd. Many times I w^as 
obliged to abandon my station, not being able to bear 
the shower of Eplieinerm, which, falling with an oblicpiity 
less coustiinl than tliat of an ordinary shower, struck 
contimiiil’y, and in a manner extremely uncomfortable, 
every part of my face: — eyes, mouth and nostrils w'ere 
filled with them.” To hold the flambeau on this occa- 
sion was no pleasant office. The person who filled it 
had his clotlics covered in a few moments with these flies, 
which came from all parts to overwhelm him. — Before 
ten o'clock this interesting spectacle had vanished. It 
was renewed for some nights afterwards, but tlie flies 
were never in such prodigious numbers. The fisher- 
men allows only three successive days for the great fall 
of the manna: but a few' flies appear botli before and af- 
ter, their niiiubcr increasing in one case, iji the other di- 
minishing. ^\1lalevc^ be the lem|)erature of the atmo- 
sphere, whi^lher it be cold or hot, these flies invariably 
appear at ihe same hour in the evening, that is, betwtx'#' 
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a quarter aiul luilf-past O’crlit: townnls nine they begin 
.texfili the shr ; in the ioliowing haH-honr they are in tl.c 
greatest minihers ; and at ten there ai'e scarci'ly any to 
be seen. So tliat in less than two lioiirs this inlinitc liost 
of flies emerge Ironi their parent .stream, fill the air, per- 
form their ajrpoliUed v/ork, and vanish, A veiy large 
proportion of them falls into the rivei*, when the fi-ili have 
their grand festival and tlie fi.sherinen a good harvest'*. 

Under this head I may observe liow mneh tlic j)atierit 
angler is indebted to in.sects for some of his choicest 
baits, for the best opportunities of showing his skill, and 
for the most grati lying part of his diversion. Tlie case- 
worm and several other larva' are the best scanding bait 
for many fisli. The larva of the Ej)hemera, there call< cl 
bait and bank-bait^’, is much used in some |)ai’ts oi' Hol- 
land. The case-worms, and grubs (I sn[)pose of flies) 
from the tallow-chandlers arc in re(ji?est with us for 
roach and dace; and I am told by an a.ciile obserxer of 
these things, tlie Rev. 11. Sliejipard, that the larger Sca- 
rabaei and Melolonlhic arc good baits for chiib*^. lint 
to be an adept in fly-fishing, which re(|uircs the most 
skill and furnislies tlio best diversion, the angler ought 
to be conversant in Entomology, at least siifliciently so 
to distinguish the different species of Phryganea, and to 
know the time of their ap})carance. — Tlie angler is not 

•*' Reaiim. vi. 470-"i«S7. 

** Swjvmm. Hit). Xat. i. o. 4 . lOG. b. 

“ In Col. Venable’s Experienced Angler, a vast niiniber of insects 
are emiinerated as good baits for fish, under the names of Hof), Cad- 
bait, Crnf er.:, Calrrpillars, Pafmers, Gcnltes, Hark-ivortm, Oak- m* tv m a, 
Cofewort-tenrih.'ty Flng-Lvornus, (ireen’Jfi^'Xy Ant-flieSy HntlrrfiieSyWaap!;, 
Hornetsy ]Inmhlc-bccx, Gi'aii.diopperSy DorUy HrclhSy a great 

brown fill CwaX, lives upon the oak like a iS'cWY/Arr- {Melolonthn ml- 
gUr/jj or iofsiifi'T/is ?) i\m\fiir.s{i. r. inn\ -flics) of vnrions sorts. 
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only indebted to insects for some of his best baits, but 
also for the best material to fasten his hooks to, and even 
for making his lines for smaller fish — the Indian grass or 
gut as it is called, (termed in France ChvvcAix dc Florence^) 

. which is said to l)e prejiared in China from the matter coii- 
1 allied in the silk reservoirs of the silk-w orm, but accord- 
ing to Latrellle is the silk vessel itself wdicn dried 

One of the most iniportmit ends for which insects were, 
gifted with such powers of multiplication, giving birth to 
myriads of myriads of individuals, was to furnish the fea- 
thered part of the creation with a suiricieiit supply of 
food. The number of birds that derive the whole or a 
principal part of their subsistence from insects is, as is 
universally known, very great, and includes species of 
almost every order* 

Amongst the Accipilres the kestvil [Fedeo Timmmxir 
lies, L.) devours abundance of insects. A friend of mine, 
upon opening one found its stomach full of the remains 
of grasshoppers and beetles, particularly the former, 
which he suspects amstitutc great part of the food of 
this species. One of the shrikes, also, or butcher-birds 
(Laniiis Collurio) — and it is probable that other species 
of this numerous genus may have the same habits — ^is 
knowni to Iced uiioii insects, which it first impales alive 
on the thorns of the sloe'and other spinous plants, and 
then devours. If meat be given it, when kept in a cage, 
it will fix it upon the wdres before it eats it. Laniiis Ex- , 
ciibitor also impales insects, but Heckewelder denies that 
it feeds upon them. If lie be correct, the object of this 

" AiulcrbOii’b llirrcalions in Ais^ricidL iv. 478. liiitr. Hist, Nat, ‘ 
xi’.lol. ' 
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singular procedure with that species, n;ay be to allure 
the birds, which it preys upon, ^ to a particular s])ot\ 

Amongst the Piece or Pies the Crolophaga^ called the 
Alii, which is a native of Africa and America, lives upon 
the locust and Acartis ricinm^ which it picks in great num- 
bers from the backs of cattle; but none are greater de- 
vourers of insects in this order than rooks. It is for the 
grubs of Melolontlia, Tipiila, &c., that they follow the 
plough; and they always frequent the meadows in which 
these larvie abound, destroying them in vast numbers. 
Kahn tells us, that when the little crow was extii-paled 
from Virginia at an enormous expense, the inhabitants' 
would willingly have brought them back again at double 
the price The icteric oriole is kei)t by the Americans 
in their houses for the sake of clearing tliem of insects; 
and the purple grackle is so useful in this respect, that 
when, on account of their consuming grain, the Ameri- 
can farmers in New England oflered a reward of tlu-ce- 
pcncc a head for them, and they were in coiisecjuence 

* According to Mr. IIeckcweldcr(7’/Y/«s. Am, Vlnl. Sue. iv. 124.) 
L, Prcuhitor, called in Aincricii the nine-killer, from an idea that it 
transfixes nine individuals daily, treats in tiiis luaimer (irrmhoppr/s 
only,- while L, would seem to restrict itself chiefly to Scan,- 

bo'i, two of which Mr. Sheppard once ohhcrved traiisfixed in a hedge 
that lie knew to he the rcsidcMice of this bird. Kiiircllaii even lliiiil.s 
that it impales only 6". which he has often found transfixed, 

but never S. slercorarius, (Schiicid. j\Iag. I must remark, 

however, that I last summer observed two hvmhlv-fjcc.'t (juite alive, 
impaled on the thorns of a hedge near my house, which liad most [)ro- 
bably been so placed by this species, L. Kxcvhitur being rarely fbinul 
except ill mountainous wilds. (Bewick’s Binh^ i. fil.) And Prof. 
Sander states that on opening this bird {L, CoUurio) he has sometimes 
found in its stomach nothing but grasshoppers, anil at others small 
beetles and other insects. Katvrforscher Stk. xviii. 2'M, 

'• Stillingfl. Tracts, 176. /Vfww. Tt/nn, v. 105. note l>. 
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nearly extirpated, insects increased to such a degree as 
to cause a total loss ol* the herbage, aJid the inhabitants 
were obliged to obtain hay for their cattle not only fros^ 
Pennsylvania but even from Great Britain*. Of th^ 
1>rdcr also is the^ bee-cuckoo {Cuculus Indicator') so cele-^., 
brated for its instinct, by which it serves as a guide to 
the wild bees’ nests in Africa. Si)arnuan describes thist 
bird, which is somewhat larger than a c«mimon sparrow, 
as giving this information in a singular manner. In the- 
evening and morning, which are its meal-times, it ex-v 
cites the attention of the Hottentots, colonists, and ho- 
ney-ratcl, by ihe cry of clierr^ cherr^ chcr)\ and conducts 
them to the tree oi* spot in which the bees’ nest is con- 
cealed, continually repeating this cry. When arrived 
at the s])ot, it hovers over it, and then alighting on some 
neigliboiiring tree or bush, sits in silence, expecting to 
come in lor its share of the spoil, which is that partoftlie 
comb containino: the brood — The wryneck and tlie 
wood})eckors, the nut-hatch and tree-creeper, live en- 
tirely upon insects which they pick out of decayed tfees 
and out of the bark of living ones. The former also; 
frequents grass-plats and ant-hills, into which it darts^ 
its long flexible tongue and so draws out its prey.i 
The woodpecker also draws insects out of their holes by 
means of the same organ, which for this purpose is bony, 
at the end and barbed, and furnished with a curious ap- 
paratus of muscles to enable them to throw it forwa^s 
with great force. Some species spit the insects on tSRr 
tongue, and thus bring tliem into their mouth. In 
America, the tree-creeper is furnished with a box at the.^ 
end of a long pole to entice it to build in gardens, which^ 
“ niii'jlev, ii. ‘‘ Sparrman, ii. 1S6. 
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it is found to be particularly useful in clearing irom 
^^oxious insects. 

^ Amongst the Grall-te or Waders, inanv of the long- 
billed birds cat the larvm of insects as well as worms: 
and they form also no inconsiderable pai-t of the food of 
our domestic poultry, especially turkeys, which nuiy be 
daily seen busily engaged in Ininting for them, aiul, as 
well as ducks, will greedily devour the larger insects, as 
]Melo)ontha3, and in North America '1 etligoniic. Mr. 
iSheppard was much amused one day in .liily last year 
with observing a cow' which had taken refuge in a pond, 
probably from the gad-fly, and was standing nearly up 
to its belly in water. A fleet of ducks surrounded it, 
which kept coniinually jumping ut the flies that alighted 
upon it. The cow, as if sensible of tlie service they 
were rendering her, stood perfectly still though assailed 
and pecked on all sides by them. Tlie })arlridge takes 
her young brood to an ant-bill, where they least upon 
the larvae and pupie, whicli Swammerdam inlbnns us 
were sold at market in his lime to feed various kinds of 
' birds*. Dr. Clarke also mentions having seen them, as 
^ well as the ants themselves, exposed to sale in the market 
^ at Moscow as a food for nightingales*'. La trcille tells 
us tliat singing birds are fed in France with the larva? of 
Formica rufa. 

But the Linnean order of Passcres aflbrds the gree.test 
number of insectivorous birds ; indeed almost all the species 
. of^is oiSer, except perhaps the Cohimba} and the cn^ss- 
bill, and other Loxise, more or less eat insects. Xmongst 
the thrush tribe, the blackbird, tliough lie will have his 
it share of our gooseberries and currants, assists greatly in 
• Bih, Kat, i. 126.b. Ttaveh. i. 1 10. 
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clearing our gardens of catei'pillars ; and the locusi->6at^ 
ing thrush is still more useful in the counti’ies subject to 
that dreadful pest : these birds never appear but with the 
locusts, and tlicn accompany them in astonishing num- 
,hers, preying upon them in their larva stale. The com- 
mon spari'ow, thoiigli proscribed as a most mischievous 
bird, destroys a vast number of insects. Bradley has ; 
■ calculated that a single pair having young to maintain, 
•‘will destroy 3360 caterpillars in a wcek^. They also 
prey upon butterflies and other winged insects. The fly- 
catchers {Miiscicajxi) and the warblers {Motacilla\ which 
include our sweetest songsters, arc almost entirely sup- 
ported by insects; so lliat were it not for these despised 
creatures w'e should be deprived of some of our greatest 
pleasures, and half the interest and delight of our vernal 
, walks would be done away. Our groves would no longer 
be vocal ; our little domestic favourites the red-breast and 
the wren would desert us ; and the heavens would be depo- 
jmlatcd. — We should lose too some of the most esteemed 
dainties of our tables, one of which, ihg wheat-ear, is said 
to be attracted to our ilowns by a particular insect*’. Lastly, 
insects are the sole food of swallows, which are always on 
the wing hawking for them, and their flight is regulated by 
that of their prey. Wlien the atmosphere is dry and clear 
and their small game flies high, they seek the skies; when 
moist and the insects arc low or upon the ground, they,, 
descend and just skim the surface of the earth and waters 
and thus by tht*ir flight are regarded as prognosticating 
fair or Mlkt weather. I was last summer much interested, 
and amused by observing tlie tender care and assiduity 
with which an old swallow supplied her young with this 
■* Ilcuuni. ii. 408. Bingloy, ii. 374. 
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land of food. My attention was called to a young brood, 
ttiat having left their nest before they were strong enough 
to take wing, were stationed on the lead which covers a 
bow window in my house. The mother was perpetually 
going and returning, putting an insect into the mouth nrst 
of one and then of the others in succession, all fluttering 
and opening their mouths to receive her gift'. She was 
scarcely ever more than a minute aw^aj^, and contiuue<j| 
her excursions as long as we had time to observe lier. 
When the little ones were satisfled, they put their licad 
under dieir wing and w^eiit to sleep. The number of in- 
sects caught by this tribe is inconceivable. But it is not 
in summer only that birds derive their food from the in- 
sect tribes: even in winter the pupm ol‘ Lcpidopln'a^ as 
Mr. White tells us, arc the grand support of those that 
have a soft bill^. 


I shall close my list of the indirect benefits derived 
from insects, by adverting to the vciy singular apjjarent 
subserviency of some of them to the functions of certain 
vegetables. 

‘ You w’ell know that some plants are gi fled wiih tin* fa- 
culty of catching flies. Thes6 vegetable Muscica])a*, 
which luive been enumerated by Dr. Barton ol’ i’liiladel- 
phia, ^vho has latelj^ published an ingenious paper on the 
ilubjcct^, may be divided into three classes; First, those 
that entrap insects by the irritability of their stamina, 
which close upon them when touched, l^ndery^us head 
come Apocynum androsrcmifolinm^ Asclcpias syriaca and 
curassavica^ Ncrium Oleander^ and a grass described by 
Michaux under the name of Leersia Icnticularis. The 
White’s Selhorvc, 100. l^hilos. xxxix. 10/. 

VOL. I. 
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second class includes those which entrap them by scip^ 
viscosity of the jdant, as many species of Ithododcndr^} 
Kalmia, liobinia^ Silme^ Lythrum^ Popidus hahamifera^ 
&c.^ And under the third class will arrange those which 
etrsnare by their leaves, wlietherfrom some irritability in 
them, as in Diontva^ Drosera^ &c., or merely from their 
forming hollow vessels containing water, into which thej 
■flics arc enticed cither by their carrion-like odour, or the 
'sweet fluid which many of them secrete near the faux, 
as in Scnraccnia^ Nepenthes^ A(iuariwnj &c., the tubular 
leaves of which arc usually found stored with putrefying 
insects. In this last class may be placed the common Di^ 
psacus of this country, tlie connate leaves of which form a 
kind of basin round the stem, that retains rain-water in 
which many insects are drowned. To these a fourth class 
might be added, consisting of those i)lants wliose flowers 
smelling like carrion {Stapelia kimda, &c.) entice flies to 
lay their eggs upon them, which thus perish. 

The number of insects tlius desti’oycd is prodigious. 
It is scarcely possible to find a flower of the Mtiscicapcc 
Aschpiadcds that has not entrapped its victim, and some 
of them in tlic United States closely cover hundreds of 
acres together. 

What may be the precise use of this faculty is not so 
apparent. Dr. Barton doubts whether the flowers that 
catch insects, being only temporary organs, can derive 

' ^ Small flics are sometimes found sticking to the glutinous stigma 
of some #thc Orchidea* like birds on a limed twig : (Sprengcl JEnt- 
decktes GeHcimniss, 31 — )and ants arc not unfrequcntly detained in 
the milky juice which the touch of even their light feet causes to 
exude from the calyxes of the common garden lettuce. Ann, of Bot. 
ii. 5110. 
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nutriment from them; and he does iiottliink it pro- 
l/able that the leaves of Dionaca, &c., which are usually 
found in rich boggy soil, can have any need of additional 
stimulus. As nothing however is made in vain, there can 
be little doubt that these ensnared insects are subscrvie|it 
to some important purjiosc in the. economy of the plants 
whicli are endowed with the faculty oftaking them, though 
we may be ignorant what that puiposc is ; and an expert, 
riment of Mr. Knight’s, nurseryman in King’s lload^^ 
London, seems to prove that in the case of Dioiima, at 
least, the very end in view, contrary to Dr. Barton’s sup- 
position, is the supplying the leaves with animal manure ; 
for he found that a plant upon whose leaves he laid fine 
filaments of raw beef, was much more luxuriant in its 
growth tlian others not so treated Possibly the air 
evolved from the putrefying insects with which Sarracenia 
pu)'p^irca is sometimes so filled as to scent the atmosphere 
round it, may be in a similar manner favourable to its ve- 
getation. 

Most of the insects which are found in the tubular 
leaves of this and similar plants enter into tlicm volun- 
- tarily ; but Sir Janies Smith mentions a curious fact, from 
whicli it appears that in some cases they arc deposited by 
other species. One of the gardeners of the Liverpool 
Botanic Garden observed an insect, from the description 
one of the Sphegiadee {Sphex^ L.), which dragged several 
large flies to the Sarracenia adimca^ and, having with some 
difficulty forced them under the lid or cover of its leaf, de- 
posited them in its tubular part which was lialfifilled with 
water; and on examination all the leaves were found 


'•* ElcnietUs of the Science of Botany, 62. 
u 2 
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crowded with dead or drowning flies*. What w^^i^ 
object of this singular manoeuvre does not seem very ob- 
vious. At the first glance one might suppose tliat, hav- 
ing deposited an egg in the fly, it intended to avail itself 
of the tube of the leaf instead of a burrow. Yet we know 
of no such strange deviation from natural instinct, which 
would be the more remarkable because the insect was 
European^ while the jdant w^^American and growing in 
a hot-house. And at any rat^t does not seem very like- 
ly that the insect would commil! her egg to the tube with- 
out having previously examined it; in which case she 
must have discovered it to be half full of water, and con- 
sequently unfit for her purpose. — It is not so wonderful 
that many large flies sliould, as Professor Barton iafoims 
us, drop their eggs into the Ascidia furnished with dead 
carcases: and it seems very probable that Dytisci oviposit 
in them ; for the Squilla which llumphiiis found there 
was probably one of their larvae, this being the old name 
for them*\ 

However problematical the agency of insects caught by 
plants as to their nutriment, there can be no doubt that 
many species perform an important function with regard 
to their impregnation, which indeed without their aid 
would in some cases never tafoj place at all. Thus, for 
the due fertilization of the common Barberry [Bcrbms 
vulgaris) it is Jiccessary that the irritable stamens should 
be brought into contactwith the pistil by the application of 
some stimulus to the base of the filament; but this would 
never take place were not insects attracted by the mellife- 
rous glands of the flower to insinuate themselves amongst 
the filaments, and thus, while seeking their own food, un- 

* Smith's Introditctwn to Botany^ 195, ** Mouffet, 319. 
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knowingly fulfill the intentions of nature in another de- 
partment*. 

The agency of tliese little ojierators is not less indis- 
pensable in the beautiful tribe of Iris, In tliese, as appears 
from the observations of Kblreuter, the true stigma is si- 
tuated on the upper side of a transverse membrane {arcus 
eminens of Haller) which is stretched across the middle of 
the under surface of the‘]^al-like exjiansion or stylc-fla^f* 
the whole of which has been often im))rojierly regarded as 
fulfilling the office of a stigma. Now as the anther is silii- 
ated at the base of the style-flag wliich covers it, at a con- 
siderable distance from the stigma, and at the same time 
cut off from all access to it, by the intervening barrier 
formed by the arcus eminens^ it is clear that but for some ex- 
traneous agency the pollen could never possibly arrive at 
the place of its destination. In this case the hnmhU-bce is 
the operator. Led by instinct, or, as the ingenious Sprengel 
supposes, by one of those honey marks {Saftmaal) or spots 
of a different colour from the rest of the corolla, w hich, ac- 
cording to him, are placed in many flow ers expressly to 
guide insects to the nectaries, she pushes herself between 
the stiff style-flag and elastic petal, which last, w'hilc she 
is in die interior, presses her close to the anther, and tlnis 
causes her to brush off the pollen with her hairy back, 
which ultimately, though not at once, conveys it to the 
stigma. Having exhausted the nectar she retreats back- 
wards ; and in doing tliis, Ls indeed pressed by the jictal to 
the arcus eminens ; but it is only to its low^er pr negative 
surface, which cannot influence impregnation. She now 
takes lier way to the second petal, and insinuating her- 
self under its style-flag, her back comes into close contact 
^ Smith’s Trrtvls. 1(>3. Kolr»'uler, .4fin. of Bot, ii. 9. 
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witli the true stigma, which is thus impregnated w^Hie 
pollen of the first visited anther : and in this manner mi- 
grating from one part of the corolla to anotlier, and from 
flower to flower, she fructifies one with pollen gathered 
in her search after honey in another. — Mr. Sprengel 
found, that not only are insects indispensable in finictify- 
ing the different species of Iris, but that some of tliem, as 
L Xiphiuni^ require the agency oftlie larger humble-bees, 
which alone arc strong enough to force their way beneath 
the style-flag : and hence, as these insects are not so com- 
mon as many others, this Iris is often barren, or bears im- 
perfect seeds 

Aristolochia Clcmulitis^ according to Professor Willde- 
now, is so forjned, that the anthers of themselves cannot 
impregnate the stigma; but this important affair is devol- 
ved upon a particular species of Tipula ( T. j)C7micornis). 
The throat of the flower is lined with dense hair, pointing 
downward so as to form a kijul of funnel or entrance like 
that of some kinds of mouse-traps, through whicli the in- 
sects may easily enter but not return : several creep in, and, 
unesasy at their confinement, are constantly moving to and 
fro, and so deposit the pollen ujmn the stigma: but when 
the work intrusted to them is completed, and impregna- 
tion has taken place, the hair which jirevented their escape 
shrinks, and adheres closely to the sides oftlie flower, and 
these little go-betweens of Flora at length leave their pri- 
son Sir James Smith supposes that it is for wantof some 

Chr. Conr. S|)rci\i;ul Knlih chics Grhcimi'm, ^c. Berlin 1793, 
'Ito. nuoted in Ann, oflioi, i. 414. 

Grundriss (ler Kranlcchindcy 3t53, A writer however in the 
nua! MciVu nl Revinv (ii. 100.) doubts I lie accuracy of this fact, on the 
r»rouiid flint he c»)iild ik ver iiiul 7^ ptnnironu^, ihoiudi A. CkmatUh 
hns produred fruit 1 m o (\'irh nt Brnnipton, 
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in^of this kind that Aristolochia Sip/io never forms 
fruit in this country. 

Equally important is the agency of insects in fructifying 
the plants of the Liniiean classes Moiioecia, Dioecia and 
Polyganiia, in which the stamens are in one blpssoni and 
the pistil ill another. In ex})Ioring these for honey and 
pollen, which last is the food of several insects besides 
bees \ it becomes involved in the hair, with which in many 
cases their bodies seem provided for this express purpose, 
and is conveyed to the germen reejuiring its fertilizing in- 
fluence. Sjirengel supjioscs that with this view some plants 
have j)articiilai’ insects apjirojiriatijd to them, as to the 
dioecious nettle Cathcrctea IJrticcVj to the toad-flax Cal he- 
retes graxndus^ botli minute beetles, &c. Whether the ope- 
rations of Cij7iij)s Psrjfcshc of that advantage in fertilizing 
the fig, which the cultivators of that fruit in the East have 
long supposed, is doubted by Hasselcpiist and Olivier*’, 
both competent observers, who have been on the spot. 
Our own gardeners, however, will admit their obligations 
to bees in setling tlieir cucumbers and melons, to which 
they find the necessity of themselves conveying pollen from 
a male flower, when the early season of ihe year precludes 
the assistance of insects. Sprengel asserts, that apparent- 
ly with a view to prevent hybrid mixtures, insects which 
derive their honey or pollen from different plants indis- 
criminately, will during a wdiole day confine their visits to 
that species on which they first fixed in the morning, pro- 
vided there be a sufficient sujiply of it^^ ; and the same ob- 

“ I liave frequently ()])scrvctl DcnKvdcsJlauciccmy Ent. Bru. eat 
both the petals and stamens of Stcllar'm Holnsfriim ; and Monlcllw will 
open the anthers with the .seninforin joints of tl)eii* palpi to at the 
pollen. *' nnbse!(|nisf’^ 7'> I«air. ff/^f AV/. \iii. ?01. 
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scrvatioii was long since made with respect to bees 1^ our 
countryman Dobbs*. 

Thus we see that the flowers which we vainly think 
are 

born to blush unseen, 

A^fcl waste their fragrance on the desert air/* 


though unvisited by the lord of the creation, who boasts 
that they were made for him, have nevertheless myriads 
of insect visitants and admirers, which, though they pUfer 
their sweets, contribute to their fertility. 

I am, See. 

^ PhU, Trms, xlvi. 536. 



LETTER X. 


BENEFITS DEBIVED FROM INSECTS. 

DIRECT BENEFITS. 

My last letter was devoted to the indirect advantnges 
which we derive from insects; in the present I shall 
enumerate those of a more direct nature for wliich we 
are indebted to them, beginning with their use as the 
food of man, in which respect they arc of more impor- 
tance than you may have conceived. 

One class of animals which, till very lately, have been 
regarded as belonging to the entomological world, 1 
mean the Crustacea^ consisting princi))ally of the germs 
Cancer of Linne, arc universally reckoned amongst our 
greatest dainties ; and they who would turn witJi disgust 
from a locust or the grub of a beetle, feel no symptoms 
of nausea when a lobster, crab, or shrijiip is set before 
them. The fiict is, that habit has reconciled us to the 
eating of these last, which, viewed in themselves with 
their threatening claws and many feet, are really more 
disgusting than the former. Had the habit been reversed, 
we should have viewed the former with appetite ami 
the latter with abhorrence, as do the Aral)s, ‘^who are 
as much avstonished at our eating crabs, lobsters, and 
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oysters, as we are at their eating locusts^.” That this 
would have been the case is clear, at least as far as re- 
gards the former position, from the practice in other 
parts of the worJd, both in ancient and modern times, to 
which, begging you to lay aside your English prejudices, 
I shall now call your attention; first observing by the 
way, that the insects used as food, generally speaking, 
live on vegiitable substances, and are consecjuently much 
more select and cleanly in their diet than the swine or 
the duck, which ibrm a favourite pari of ours. 

Many larvae that belong to the order Colcoptera are 
eaten in difleveiit parts of the world. The grub of the 
palm- weevil {Calandra Palmariim\ which is tlie size of 
the thumb, has been long in request in both the Indies. 
/Elian speaks of an Indian king, who, lor a dessert, in- 
stead of I’niit set before liis Grecian guests a roasted 
worm taken from a plant, probably the larva of this in- 
sect, which he says the Indians esteem very delicious — 
a character that was confirmed by some of the Greeks 
who tasted it^. Madam Merian has figured one of these 
larvae, and says that the natives of Surinam roast and 
eat them as something very excpiisite^^. A friend of 
mine, who has resided a good deal in the West Indies, 
where the palm-grub is called Gmgru^ informs me that 
the late Sir John La Forey, who wiis somewhat of an epi- 
cure, w\as (‘Xtremely fond of it when j)roperly cooked. 

The larvm also of the larger species of the capricorn 
tribe {Ccramhjchkjc) are accounted very great delica- 

^ Walpole in Clarke’s Travels^ ii. ]<S7. Even Mr. Hojle speaks with 
n]>horrciu e of eating raw oystiTs. Walton’s Angler, T/ite, p. 1 e. 

/K1kh>. 7//.sV. I. \iv, c. 1I», in Ixeauni. ii. .‘il.S. 
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cies in ’many coimtries ; and the Cossus of Pliny, which 
he tells us the Roman epicures fattened with flour®, 
^most probably belonged to this ti’ibe. Linne indeed, 
.following the opinion of Ray**, supposes the caterpillar 
of tlic great goat-motli, the anatomy of which has been 
so wonderfully traced by the eye and pencil of the incom- 
parable Lyonet, to be tlic Cossus. But there seems a 
'strong reason against this opinion; ibr Liiiiie’s Cossus 
lives most commonly in the willow, Pliny’s in the ofik ; 
and the former is a very disagreeable, ugly and fetid 
larva, not very likely to attract the Roman epicures. 
Probably they were the larvm of Pt'ionus cmiarmsy 
which I liavc myself extracted from the oak, or of one 
of its congeners*^. The grub of Ccramhyx damicornisj 
which is the thickness of a man’s finger, is etiteu at 
Surinam, in America, and in the West Indies, both by 
whites and blacks, who empty, Avash, and roast thorn, 
and find them delicious Mr. Hall informs me, that 

* HisL Nat, I. xvii. c. 24. 

** Wisdom of God, Uth ed. .*507. Ray first adopted llic opinion hei-o 
maintained, that the Cossi were tJic larvae of some heetJe; hiil aller- 
wards, from observing in the caterpillar of ]io)id>^.r Cosstts a ])o\ver 
of retracting its prolcgs within the body, he conjectured that the 
hexapod larva from Jamaica, damironiis ) given him by 

Sir Hans Sloane, might' Iiave the same faculty, and so be the cater- 
pillar of a Bombyx. 

Amorciix has collected the difierent opinions of cntoinologibts 
on the svibject of Pliny’s Cossus, which has been supposed the larva 
of Calandra Palmarum by GcofTroy ; of Lncanus Ccrvits by Scopoli ; 
and of Prionus damiconiis by Drnrv. The first and last, being neither 
natives of Italy nor inhabiting tlie osik, are out of the (jiiestion. The 
larvae of Lucanus Ccrviis and Pnonns roriftrius, which are found in the 
oak as well as in other trees, may each have been eaten under this 
name, as their dilleience \\oidd not be discertiil>Ie either to eollrc- 
tors or rooks, \morcux. 154. ATorian /ns. S?fr. 24. 
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in Jamaica this grub is called Macauco, and is in request * 
at the principal tables. A similar insect is dressed at 
Mauritius under the name of Moutac, which the whites 
as well as Negroes eat greedily®. The larva of C. ceroi- 
cornis is, according to Liime, held in equal estimation,, 
and that of Lamia Trihalm when roasted forms an 
tide of food in Africa^. It is probable that all the spe^ 
cies of this genus might be safely eaten, as well as many * 
other grubs of Coleoptet a; and although I do not feel 
disposed to recommend with Reaumur*^, that the larvie'^ 
of Oryctes nasicornis should be sought for ^^dans les 
conches de fumicr^'^ yet I think with Dr. Darwin**, that^/ 
those of tlie cockchafer which feed upon the roots of 
grass, or the perfect insects themselves, which, if we may 
judge from the eagerness with which cats, and turkeys 
and other birds devour them, are no despicable bonne 
honche^ n\ight be added to our cnlrcmcts. Tliis would 
be one means of keeping down the numbers of these 
occasionally destructive animals. 

In the next order of insects, the Orthoptera^ the gryl- 
lus, or locust tribe, as they are the greatest destroyers 
of food, so as some recompense they furnish a considera- 
ble supply of it to numerous nations. "J1iey are record- 
ed Ho have done this from the most remote antiquity, 
some Ethiopian tribes having been named from this cir- 
cumstance Acridophagi (locust-eaters) Pliny also re- 
lates that they were in high esteem as meat amongst the 
Parthians^ Hasselquist, in reply to some inquiries 
which he made on this subject with respect the Arabs, 

" St. Pierre, To//. 73. Sineathman, .33. •’ Reaum. ii. 344. 

Fl/f/iol, .3(U. ‘ •Dioil. Sic. 1. iii. c. 39. Strabonis Gcog, 1. xvi, &c. 

f Jlisf. Xaf. 1. xi. c. 39. 
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was informed that at Mecca, when there was a scarcity 
of corn, as a substitute for flour they would grind locusts 
in their hand-mills, or pound them in stone mortars ; 
that they mixed this flour with water into a dough, and 
made their cakes of it, which they baked like their other 
,>^read. He adds, that it is not unusual for them to eat 
locusts when tliere is no famine; but then they boil 
'"them fu*st a good while in water, and afterwards stew 
them with butter into a kind of fricassee of no bad fla- 
vour®. Leo Africanus, as quoted by Bochart, gives a 
similar account*^. Spamnan informs us that tlie Ilot- 
f/^ntots are highly rejoiced at the arrival of the locusts in 
their country, altlioiigh they destroy all its verdure, cat- 
jng them in such quantities as to get visibly latter than 
before, and making of their eggs a brown or coffee-co- 
loured soup. He also relates a curious notion which 
they have with respect to the origin of the locusts — that 
they proceed from the good will of a gi eat master-con- 
juror a long way to the north, who, having removed the 
stone from the mouth of a certain tleep pit, lets loose 
these animals to be food for them‘d. This is not unlike 
the account given by tlie author of the Apocalyjise, oftlic 
origin of the symbolical locusts, which are said to ascend 
upon an angers opening tlie pit of the abyss CIcnard, 
in his letters (luoted by Bochart, says that they bring 
waggon-loads of locusts to Fez, as a usual article of food*’. 
Major Moor informs me, tliat when the cloud of locusts 
^ noticed in a former letter visited the Mahralta country, 
the cominol^T^bple salted and ate them. This was an- 
ciently the custom with many of the African nations, 

Travels, 23.^. ** Uieroz, ii. I. 14. c. 7. ‘ Sparnnan, i. 3(>7. 

i Rev. ix. % 3. " Hieroz. ii. 1. 4. c. 7. 492. 
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some of whom also smoked them®. Ttey ’ appear . ey^n 
to have been an article of food offered for sale in tl^e 
markets of Greece^ ; and on a subject so well known, to 
quote no other writers, Jackson observes that, when he 
was in Barbary in 1799, dishes of locusts were generally 
served up at the principal tables and esteemed a great? 
delicacy. They are preferred by the Moors topigeons^ 
and a person may eat a platefull of two or three hundred 
without feeling any ill effects. They usually boil tliem 
in water half an hour, (having thrown away the head, 
wings and legs,) then sprinkle tliem witli salt and pep- 
per, and fry them, adding a little vinegar*^. — From tliis 
string of authorities you will readily see how idle was 
the controversy concerning the locusts which formed 
part of the sustenance of John the Baptist, agreeing witi? 
Hasselquist^, tha^ they could be nothing but the aniiqw 
locust, so common a food in the East; and how apt eviw 
learned men arc to perplex a plain question, from igno^', 
ranee of the customs of other countries. 

In the hemipterom order of insects, none arc mori^l 
widely dispersed, or (if you w^ill forgive me a pun) have' 
made move noise in the world than the Tettigonia tribe. 
From the time of Homer, who compares the garrulity* 
of age to the chirping of tiicsc insects % they Jiave been 
celebrated by the poets; and Anacreon, as you well 
know, has inscribed a very beautiful little ode to them.' 
We learn' from Aristotle, that these insects were eaten 

» Pliny, Hist. Nat. 1. vi. c. 30. '• Id. ibid. 

® Jackson’s Travels in Marocco, 33. Tlie Rev. R. Sl^cppard 
some of the Loemta virhtissima, F. to l)e cooked in the 
recommended, only substituting butter for vinegar, and found tlEito ' 
excellent. 

** TratJe/s, ^230. 


^ Horn. //. y. 130-4. 
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by the polished Greeks, and accounted very ilelicious. 
The worm (/arm), he says, lives in the earth where it 
takes its growth ; that it then becomes a TctUgamctva 
{'pupa\ when he observes they are most delicious, just 
before they burst from their covering. From this state 
^ diey change to the Tettix or Cicada^ wlieii the males at 
"first have the best flavour; but sifter impregnation the 
females are preferred on account of their white eggs“. 
Athenffius also and Aristophanes mention their being 
eaten ; and -^liaii is extremely angry with the men of 
liis age that an animal sacred to the Muses should be 
strung, sold, and greedily devoured*’. Pliny tell us that 
the nations of the East, even the Parthians, whose wealth 
was abundant, use them as food The imago of the 
Tettigonia septemdecim is still eaten by the Indians in 
- America, who pluck off the wings and boil them**. This 
ancient Greek taste for Tettigoniac seems now gone out 
of fasliion, at least travellers do not notice it : but per- 
haps if it were revived in those countries where the in- 
sects are to be found, for they inhabit only warm cli- 
mates^, it would be ascertained that so polished a people 
did not relish them without reason. 

No insects are more numerous in tin's island than the 
caterpillars of JLcpidoptcra : if these could be used in 
aid of the stock of food in times of scarcity, it miglit sub- 
serve the double purpose of ridding us of a nuisance, 
and relieving the public pressure. Reaumur suggests 

* Arist. Hitt, An. 1. v. c. 30. Vide Bochart, Hiefoz, ii. 1. 4. c. 7. 491 . 

Hist, N^, 1. xi. c. 26. ^ P. CoIIinson in P/tU. Tram. 176.3. n. x. 

• One species however has been found in Hampshire in the New 
Forest. Sec Samoiiclle’s Entomohgist^s useful Comjiendium, t. y.f. 2. 
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tliis mode of diminishing the numbers of" dSstructive car,^ 
terpillars, speaking of that of Noctm Gamma^ which did' 
such infinite mischief in France in the year 1735 ®. If 
however we were to ^c to eating caterpillars, 1 should, 
lor my own part, be of the mind of the red-breasts, an<|{^ 
cat only the naked ones*’. But you will see that tliei^ 
is^soinc encouragement from precedent to make a meal 
of the caterpillars which infest our cabbages and cauU-* 
flowers. Amongst the delicacies of a Bosliies-man’s ta- 
ble, Sj)arnnan reckons those caterpillars from which 
butterflies proceed The Chinese, who waste nothing^ 
after they have unwound the silk from the cocoons of 
the silk-wonn, send the chrysalis to table ; they also ea^ 
the larva of a hawk-nioth ,{Sphinx^)y some of which tribeff^ 
Dr. Darwin tells us, are, in his o})inion, very delicious#, 
and lastly, the natives of New Ilolland cat the caterpil-^ 
lars of a species of moth of a singular new genus, to which^ 
my friend Alexander MacLeay, Esq., has assigned chi^4j 
racters, and, from the circumstance t)f its larva comiiif^ 
out only in the night to feed, has called it Nijcterobim* 

'riie next order, the .Neuroptern^ w^ill make us some" 
amends for the mcagerness of the last, as it contains 
white ant tribe {Tenncs\ w^hich, in return for tlie mis*?;^ 
chief it does at certain times, afibrds an abundant supply 
of food to some of tlic African nations. The Hottentots^s 
cat them boiled and raw, and soon get into good condi- , 
tion upon this food Kiin^, quoted by Smeathman, srtys^ 
that in ‘some partis ol' the East Indies the natives 


* Ueatini. ii. 341. 

** Spurrinan, i. :;201. 


^ Ray’s Letters, 1.35. 

** Sir G. Staunton’s Toy. 
^ Sparnnan, i. 303. 
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two holes in the nests of tlic white ants, one to the wind- 
ward and die other to the leeward, placing at the latter 
opening a pot rubbed with an aromatic herb, to receive 
the insects driven out of their nest by a fire of stinking 
.'materials made at the former®. Thus tliey catch great 
Quantities, of which they make with flour a variety of 
pastry, that th^ can afford to sell cheap to the poorer 
people. Mr. Smeathman says lie has not found the 
Africans so ingenious in procuring or dressing them. 
^They are content with a veiy small part of- those Uiat 
^11 into the waters at the time of swarming, which they 
skim off with calabashes, bring large kettles full of them 
^ their habitations, and parch them in iron pots over a 
fj^ntle fire, stirring them about as is done in roasting 
.^"Sffee. In that state without sauce or other addition 
serve them up as delicious food, and eat them by 
handfulls as we do comfits. He has eaten them dressed 
^in this w'ay several times, and thought them delicate, 
j^BOurishing and wholesome, being sweeter tlian the grub 
^Jf the weevil of the palms, {Calandva Palmanm^ and 
resembling in taste sugared cream or sweet almond 
paste The female ant, in particular, is supposed by 
the Hindoos to be endowed with highly nutritive pro- 
'^erties, and, we are told by Mr. Broughton, was care- 
fully sought after and preserved for the use of the debi- 
litated Surjec Rao, prime minister of Sciiulia chief of 
Mahrattas*^. ‘ ^ 

§1/^ ^ptain Green relates that, m the ceded (fistncts in India, they 
branches of trees over thencsts, aiifl then by means of smoke 
' dr&e out the insects; which attempting to d'. , their wings arc broken 
mere touch of the branches. 

V ^^nii^thman, ai. Letters written hi a Mahratta Camp in 1801). 


X 
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The Hymenoptci'a order also furnishes a few articles 
to add to this head. I do not allude to the nectar which 
the bees collect for us. But perhaps you do not suspect 
that bees themselve^ii some places serve for food, yet 
Knox tells us that they are eaten in Ceylon*: — an iin^ 
grateful return for their honey and wax which I would!^ 
on no account recommend. Piso speak^of yellow ants . 
called Cwjom inhabiting Brazil, the abdomen Vof which 
many used for food, as well as a larger species under 
the name of Tama-joura^; which account is confirmed 
by Humboldt, who informs us that ants are eaten by the 
Marivatanos and Margiieritares, mixed with resin for 
sauce. Ants, I speak from experience, have no unplea-*^ 
sant flavour; they are very agreeably acid, and the tasth' 
of the trunk and abdomen is different ; so that I am n6l^ 
so much surprised as Mr. Consett seems to have Bfeen 
at the avidity with which the young Swede mentioned bjr 
him sat down to the siege of an ants’ nest^. This authofv^ 
states, that in some parts of Sweden ants are distille^^ 
along with rye, to give a flavour to the inferior kinds of 
brandy^. — Under this head may not improperly be men-: 
tioned several galls the product of diflbrent species of 
Cynips, particularly those found on some kinds of Sagei 4 
viz. Salvia pomifera, S. triloba, and S. officinalis, which"^ 
are very juicy like apples, and crowned with rudiments 
of leaves resembling the calyx of that fruit They are 
esteemed in the Levant for their aromatic and acid fla>-.^ 
vour, especially when prepared with sugar, and form 
a considerable article of commerce fro}n Scio to Con- 

" Kno\\ CeijUm, 2."). Piso, Tnd. I. v. c. 13.291. 

‘‘ in Sweden, \ \H. Jhid. 
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stantinople, where they are regularly exposed in the. 
market*. The galls of ground-ivy have also been eaten 
in France; but Reaumur, who tasted them, is doubtful 
whether they will ever rank with gA^d fruits^. 

To the Diptera order, as a source of food, man can 
Scarcely be said to be under any obligation ; the laiwa of 
Musca putris^ which is so commonly found in cheese, 
being th^^only one ever eaten — a dainty as some think 
it, of whom you will perhaps say with Scopoli, ‘‘ quihm 
Mas ddicias non invideo 

^ The order Jptera, now that the Crustacea are ex- 
cluded, does not much more abound in esculent insects 
j;han the Diptera. The only species whicli have tempted 
^the appetite of num in this order arc the cheese-mitc 
{'Acarus Siro) — lice, which arc eaten by the Hottentots 
/and- natives of the western coast of Africa, who from 
ilteir love of this game, wdiich they not only collect them- 
^fl^lves from their well stored capital pasture, but employ 
fjAcir wives in the chase, liave been sometimes called 
IPhthiropliagi^ — and another tribe which you will think 
^ even more repulsive than the last, I mean spiders. These 
ibrm an article in Sparrman’s list of the Boshies-mun’s 
; dainties^; and Labillardiere tells us that the inliabitants 
^of New Caledonia seek for and eat wuth avidity large 
quantities of a spider nearly an inch long (which he calls 
Aranea edulis\ and which they roast over the fire^ 
;JEven individuals amongst the more polished nations of 

^ • ^Smith’s Tntrod, to Bot, 340, Olivier’s Travels, i. 1.39. 

■ * *^ .Reaum. iii. 416. ® Scop. Carniol, 337. 

' JLat. //w/. Nat. viii. 93. ‘‘ Sparrnian, i. 201. 

d la recherche de la Perome, ii. 240. 

X2 
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Europe are recorded as having a similar taste ; so that^ 
if you could rise above vulgar prejudices, you would in 
all probability find them a most delicious morsel. ./1( 
you require precedents, Reaumur tells us of a young 
lady who when she walked in her grounds never saw a 
spider th^ she did not take and crack upon the spot^^r 
Anotfilr femiil!le, the celebrated Anna ]Sd[aria Scl^urman, 
used to eat them like nuts, which she afiirmed^l^'much 
resembletl in taste, excusing her propensity by^Hiying 
that she w'as born under the sign Scorpio^*. If you wish 
tor the authority of the learned, Lalande the celebrated 
French astronomer was, as Laircille witnessed equally 
fond of these delicacies. And lastly, if not content with 
taking them seriatim you should feel desirous of eating 
them by handfulls, you may shelter yourself under 
authority of the German immortalized by Rdscl*^, who 
used to spread them upon his bread like butter, observ- 
ing that he found them very useful, um sich duszulaxi^ 
ren.** — These edible Aptera are all ‘sufficiently disgust- 
ing : but we feel our nausea quite turned into horror 
when we read in Humboldt, that he has seen the In- 
dian children drag out of the earth centipedes eighteen 
inches long and more than half an inch broad, and de- 
vour them *. 

After all I have said, you may perha])s still feel a pre- 
judice against insects as food ; but I think, when you re- 
collect that Oberon and his queen Titania, that renown- 

® Reanm. ii. 342. ^ Shaw, Nat Mhc. 

*• Hist, Nat, vii. 227. Rosel, iv. 257. 

^ Personal Travels, ii. 205. 
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ed persoiiage Itobin Goodfellow, with all the fairy 
elves that be,” number insects amongst their choicest 
cates, you will no longer be heretical in this article, but 
yield with a good grace ; and as a reward I will copy out 
for you a beautiful poetical description of Oberon’s feast, 
jvwhich was lately pointed out to me by a learned biblio- 
graphical friend, John Crosse, Esq. of Hull^in^tlgErick's . 
'Hesper^^ 1658. 

^Shapeot, to thee the fairy state 
1 with discretion dedicate ; 

Because thou prizest things that are 
Curious and unfamili^ 

Take first the feast : these dishes gone. 

We *11 sec the fairy court anon. 

A little mushroom table spread ; 

After short prayers, they set on bread, 

A moon-parch’d grain of purest wheat, 

With sonic small glitt’ring grit to eat 
IBs choicest bits with : then in a trice 
They make a f^ast less great than nice. 

But all this while his eye is serv’d. 

We must not think his car was starv’d ; 

But that there was in place to stir 
spleen, the chirring grasshopper, 

The merry cricket, puling fly, 

The piping gnat for minstrelsy : 

And now we must imagine iirst 
The elves present, to quench his thirst, 

A pure seed pearl of infant dew. 

Brought and besweeten’d in a blue 
And pregnant violet ; which done, 

His kitling eyes begin to riui 

Quite through the table, where he spies 

The horns of papery Imtterflies, 
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Of which he eats, and tastes a Hide 
Of what we call the cuckoo’s spittle : 

A little furze-ball pudding stands 
By, yet not blessed by his hands, 

That was too Coarse : but then forthwith 
He ventures boldly on the pith 
Of sugar’d rush, and eats the sag 
And well be-stnitted bee’s sweet bag ; 

Gladding his palate with some store 
Of emmet’s eggs : what would he more? 

But beards of mice, a newt’s stew’d thigh, 

A bloated earwig and a fly ; 

With the red-capp’d worm that ’s shut 
Within the concave of a nut. 

Brown as his tooth : a little moth 
Late fatten’d in a piece of cloth ; 

With withered cherries ; mandrakes’ ears ; 

Moles* eyes ; to- these the slain stag’s tears ; 

The unctuous dewlaps of n snail; 

The broke heart of a nightingale 
O’ercomc in music ; 

— ‘ This done, commended 

Grace b) his priest, the feast is ended.— 

Having considered insects as adding to the general 
stock of food, I shall next request yonr attention wliile I 
detail to you how far tlie medical science is indebted to 
them. I lad I addressed yop a century ago, I could have 
made this an ample liistory. Amongst scores of infalli- 
ble panaceas, I should have recommended the woodlouse 
as a solvent and aperient ; powder of silkworm for ver- 
tigo and convulsions ; millepedes against the jaundice ; 
earwigs to strengthen the nerves; powdered scorpion for 
flic stone and gravel; fly-water for disorders in the^^ljf;: 
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and tlie tick for erys>ipelas. 1 should have prescribed 
five gnats as an excellent purge ; wasps as diuretics ; 
lady-birds for the colic and incuslcs ; the cockchafer lor 
flic bite of a mad dog and tlic plague; and ants and their 
acid I should ha\c loudly praised as incomparable jigainst 
leprosy and deafness, as strengthening the memory, and 
giving vigour and animation to the whole bodily frame**. 
In short, I could have easily added to the miserably mea- 
ger list of modern phannacopceias, a catalogue of ap- 
proved insect-remedies tor every disease and evil 

that flesh is heii to ! ” 

But these good times are long gone by. You would, I 
fear, laugh at my prescriptions notw ilhsfanding the great 
authorities I could cite in their favour; and even doubt 
the eflicacy of a more modern’ specific tor tooth-ache, 
promulgated by a learned Italian professor who assures 
us that a linger once imbued with the juices of Cuicutio 
antiodon/algicus (a name enough to give one the tooth- 
ache to pronounce it) will retain its power of ciiiing this 
disease for a twelv emonth * I must content mv self, there- 
fore, with expatiating on the virtues of the verj few in- 
jects to which the sons of Hippocrates and Clalen now 
deign to have recoiu’se. At the smne time I caimot help 
observing that their proscription ol* the remaiiidcr may 
have been too indiscriminate. Mankind are apt to run 
from one extreme to the other. From having ascribed 
too much efficacy to insect-remedies, we may now as- 


For this list oficmcdics see Lesser, L. li. 171-3. 

*’(ierbi. Tlir sdiiir \ «i tuts have been asuibcd to (W mlh 
U inpiint 1 . 
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cribe too little. Many insects emit very powerful odours» 
and some produce extraordinary eflects upon the httma|U 
frame ; and it is an idea not altogether to be rejectedf^i’ 
that they may concentrate into a smaller compass the 
properties and virtues of tlie plants upon which they 
feed, and thus afford medicines more powerful in opera- 
tion dian the plants themselves. It is at least worth 
while to institute a set of experiments with this view. 

Medicine at the present day is indebted to an ant 
(Formica bispinosa^ Oliv. fungosa^ F.) for a kind of lint 
collected by that insect from the Bombax and silk cot- 
ton-tree, which as a stjptic is preferable to the puff-ball, 
and at Cayenne is successfully used to stop the blood in^ 
the most violent haemorrhages ^ ; and gum ammoniac, 
according to Mr. Jackson**, oozes out of a plant like fen-^ 
nel, from incisions made in the bark by a beetle witb>*a 
large horn. But with these exceptions, (in which the 
remedy is radicr collected than produced by insects,) and 
that of spiders’ webs, which are said to have been re- 
cently administered with success in ague, the only insects 
whfeh directly supply us with medicine are some species 
of Lytta and Mylabris. These beetles however amply 
make up in efficacy for their numerical insignificimce ; 
and almost any article coukUbe better spared from the 
Materia Medica than one of the former usually known 
under the name of CaniJiaridcSy which is not only of in- 

* Latr. HihL Niat, dcs Fourmisy 48, 134. 

Jackson’s Jifaroccoy 83. Some doubt however attaches to this 
btatenicnt, from the circumstance of the figure which Mr. Jacksoit ^ 
gives ol his beetle FahhuoK) being clearly a Jiierc copy of that 

of Mi\ Bluet’s Zimb! 
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calculable importance as a vesicatory^ but is now admi- 
nistered internally in many cases with very good eflect. 
.fc Europe, the only insect used witli this view is the 
%ytta vesicatoria ; but in America the L. cinerea and w/- 
" tcUa (which are extremely common and noxious insects, 
while the L. is sold there at sixteen dollars the 

pound,) have been substituted with great success, and 
arc said to vesicate more speedily, and with less pain, 
at the same time tliat they cause no strangury* : and in 
China they have long employed the Mylabris Cichoreiy 
which seems to have been considered the most powerful 
vesicatory amongst die ancients, who however appear to 
'have been acquainted with the commoii Lyttavesicaioria 
also, and to have made use of it, as well as of Cetonia au-- 
rata and some other insects mentioned by Pliny ^ An- 
o^r species of Mylabris has been described by Colonel 
Hardwicke in the Asiatic Transactions^^ plentiful in all 
pprts of Bengal, Bahar, and Oude, which is fully as ef- 
ficacious as the common Spanish fly. 

But it is as supplyiitjg products valuable in tlie fes 
and manufactures, that we arc chiefly indebted to in- 
sects. Ill adverting to them in tliis view, I shall not 
dwell upon the articles derived from a few species in par- 
ticular districts, and confined to these alone, sucli as the 
soap which in some parts of Africa is manufactured from 
a species of Carabus (C. saponarius^ Oliv.*^); the oil 
which Molina tells us is obtained in Chili from large 
globular cellules found upon the wild rosemary, and sup- 

liliger Mag, i. 25G. ** Hist, Nat, 1. xix. c. 4. ‘ Vol. v. 213. 

> ^ Oliv. Eutom, iii. G9. t, iii,/. 2(5. Conipui'c rhilani/trojnsf, ii. ?10. 
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posed to be produced by a kind of Cynips*; and ||ie 
manure for which Scopoli informs us the liosts of Eptej 
mersa that annually emerge in the month of June 
^the Laz, a river in Carniola, are employed by the h^H 
bandmen, who tliink they have had a bad harvest unli^ 
every one has collected at least twenty loads 

Still less is it my intention to detain you in consider-^^ 
ing the purpose to which in the West Indies and South 
America die fire-flies are put by the natives, who employ 
them as lanterns in their journeys, and l^fmps in their 
houses^ or the use as ornaments to whiA some insects 
are ingeniously applied by the ladies, who in China em- 
broider their dresses with the elytra and crust of a bril- 
liant species of beetle {Biiprestis vittaia) ; in Chili and 
the Brazils form splendid necklaces of the golden Chry- 
somelm and Curculiones'*; in some parts of the conti- 
nent string together for the same purpose the burnishe4v 
violet-coloured thighs of Scarabecus stercorarius^ &c, ® ; 
and in India, as I am informed by Major Moor and 
Captain Green, even have recourse to fire-flies, which 
they inclose in gauze and use as brnaments for their hair 
when they take their evening walks. I shall confine my 
details to the more important and general products which 
they supply to the arts, beginning with one indispensable 
to our present correspondence, and adverting in su^ession 
to the insects affording dyes^ lac^ honcy^ and silk. 

* Molina’s 174, EnL CaniioL 264. 

^ Captain Green was accustomed to put a firc-fly under the glass 
of his v/atcli, when he had occasion to rise very early for a marcbj 
which enabled him, without dilRcuIty, to distinguisli the hour. 

rt iMolinH. i. 171- ‘ « l.;ilr //I'.v/. V/r/ v U.T 
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No present that insects have made to the arts is equal 
|ni utility and universal interest, comes more home to 
Dur best affections, or is the instriunent of producing 
more valuable fruits of human wisdom and genius, thtgi 
:the product of die animal to which I have just alluded. 
You will readily conjecture I mean the fly diat gives birth 
to the galUnvt^ from which ink is made. — How infinitely 
are we indebted to this little creature, which at once 
enables us to converse with our absent friends and con- 
nexions beHheir distance from us ever so great, and sup- 
plies the means by which, to use the poet’s language, 
we can 

“ give to mry nothing 

A local habitation and a name ! ” 

enabling the poet, the philosopher, the politician, the 
moralist, and the divine, to embody their thoughts for 
the amusement, instruction, direction and reformation of 
mankind. — The insect which produces the gall-nut is of 
the genus Cynips of Linne, but was not known to him 
or to Fabricius. Olivier first described it under the name 
oi Diplolepis gallce imclorue^. The galls originate on 
the leaves of a species of oak [Querciis infect or ia^ Oliv.) 
very common throughout Asia Minor, in many parts of 
whidk tliey are collected by the poorer inhabitants and 
exported from Smyrna, Aleppo, and other ports in the 
Levant, as well as from the East Indies, whither a part 
of those collected are now carried. The galls most es- 
teemed are those known in commerce under the name of 


• Encychp, Insect, vi. 281. It had better, perhaps, as compound 
Trivial Nainci) are bad, be called Ci/nipz Scripkn urn. 
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blue galk^ being the produce of the first gathering bcfo^^ 
the fly has issued from the gall. It will not be uninteiji^^^ 
esting to you to know, that from these when bruised 
ipay occasionally be obtained perfect specimens of the 
insect, one of which I lately procured in this way. The 
galls which have escaped the first searches, and from 
most of which the fly has emerged, are called white galls^ 
and are of a very inferior quality, contiiuiing less of the 
astringent principle than the blue galls in the proportion 
of two to three*. The white and blue galls are usually 
imported mixed in about equal proportions, and are then 
called galls in sorts. If no substitute equal to galls as a 
constituent part of ink has been discovered, the same may 
be said of these productions as one of the most impor- 
tant of our dyeing materials constantly employed in dye- 
ing black. It is true that this colour may be communi- 
cated without galls, but not at once so cheaply and efiec- 
tually, as is found by their continued large consumption 
notwithstanding all the improvements in the art of dye- 
ing. Other dyeing drugs are afforded by insects, the 
principal of which are Kermes^ the Scarlet Grain of Po- 
land^ Cochineal^ Lac-lakc^ and Lac^dye^ all of which are 
furnished by different species of Coccus. 

The first of these, the Coccus ilieis. L., found abun- 
dantly upon a small species of evergreen oak {Qiicrctis., 
coccifcra^ L.) common in the south of France, and many 
other parts of the world, has been employed to impart 
a blood red or crimson dye to cloth from the earliest 
ages, and was known to the Phoenicians before the time 
of Moses under the name of Tola or Thola 
Olivitr’s Travch in ii, C 1. 
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tl^ Greeks uiuler that of Coca/s (Koxxoj), and* to the 
^^^bians and Persians under that of Kermes or Alker- 
whence, ns Beckmann has shown, and from the 
' qpithet vermiculatum given to it in the middle ages, when 
: it Was ascertained to be the produce of a worm, have 
sprung the Latin coccinms^ the French a'amohi and 
vermeil^ and our crimson and vmnilioiu It was most pro- 
bably with this substance that the curtains of the taber- 
nacle (Exodus xxvi. &c.) were dyed deep red (which 
the word scarlet, as our translators have rendered 

then implied, not the colour now so called, which 
Was not known in James the First’s reign when the Bible 
was translated) — it was with this that the Grecians and 
Romans produced their crimson; and from the same 
source were derived the imperishable reds of the Brus- 
sels and other Flemish tapestries. In short, previous to 
the discovery of cochineal, this was the material univer- 
^ sally used for dyeing the most brilliant red then known ; 
and though that production of the New World has, in 
some respects undeservedly®, supplanted it in Europe, 
where it is little attended to except by the peasantry of 
the provinces in which it is found, it still continues to bje 
employed in a great part of India and Persia*’. 

* The colour comiminicuted by Kennes with alum, ilic only mor- 
dant formerly employed, is blood red: but Dr J^incroft found (i. 404.) 
that with the solution of tin used with cochineal it is capable of im- 
parting a scarlet quite as brilliant as that dye, and perhaps more per- 
hiancnt. At the same time, however, as ten or twelve pounds con- 
tain only as much colouring matter as one of cochineal, the latter at 
its ordinary price is the cheapest. 

. •* Bochart, Ilierozoic, ii. I. iv. c. 37« Beckmann’s History of Invert- 
riow*, Engl. Trans, ii. 171-205. 'Bancroft CohurSy 1.305. 

See also Parkliurst’s II eb. Lexicon under ybn and n3u\ 



Tlie sqirlet grain of Poland {Coccus polmtcuil 
found on the roots of the perennial knawel {Scleranitvk 
perennisy L. a scarce plant in this country, but abundanjt 
in the neighbourhood of Elvedon in Suffolk), and was at 
one time collected in large quantities for dyeing red in 
the Ukraine, Lithuania, &c. But though stillmployed 
by the Turks and Armenians for dyeing wool," silk and 
hair, as well as for staining the nails of women’s fingers, 
it is now rarely used in Europe excej^t by the Polish 
peasantry. A similar neglect has attended the Coccus 
Found on the roots of Potcrium Sanguisorba^ L. which 
was used by the Moors for dyeing silk and wool a, rose 
colour ; and the Coccus Uva-ursi\ which with alum c^orj^ . 
a crimson dye*’. . H 

Cochineal, the Coccus Cacti ^ L., is doubtless thf molt 
valuable product for which the dyer is indebted to in^;. 
sects, and with the exception peihnps ofindigo the niost^ 
important of dyeing materials. Though the Spaniards^,, 
found it employed by the natives of Mexico, where alone 
it is cultivated, on their arrival in that country in 1518, 
its true nature was not accurately ascertained for nearly 
two centuries afterwards. Acosta indeed as early as 1530, 
and rierrara and Hernandez subsequently, had state4 
it to be an insect. But led apparently by its external 
appearance, notwithstanding the conjectures of Listj% 
and assertions of Pere Plumier to the contrary, it wl^ 
believed by Europeans in general to be the seed 
plant, until Hartsoeker in 1694 , Leeuwenhoek and De' 
la Hire in 1704 , and Geoffroy, ten years later, by dis^ 


Rai. Jlisf, Plant, i. 401. 


** Bancroft, i. 401, 




and microscopical observations incontroverlibly 
ll^Ved its real origin®. 

< This insect, which comes to us in the form of a red- 
dish shrivelled grain covered with a white powder or 
l)loom, feeds on a particular kind of Indian fig, called in 
Mexico, where alone cochineal is produced in any quan- 
tity, Nopal, which has always been supposed to be the 
Cactm cochinilifc}\ L., but according to Humboldt is 
unquestionably a distinct species, w'hich bears fruit in- 
ternally white. 

Cochineal is chiefly cultivated in the intendency of 
Oaxaca; and some plantations contain 50 or C0,000no- 
I*als in lines, each being kept, about four feet high for 
more easy access in* collecting the dye. The cultivators 
prefer Ithe most prickly varieties of the plant, as affording 
protection to the cochineal from insects; to prevent 
which from depositing ihcir eggs in the flower or fruit, 
both ai’e carefully cut off*. The greatest quantity, how- 
ever, of cochineal employed in commerce, is produced 
in small nopaleries belonging to Indians of extreme po- 
verty, called Nopaleros. They plant their nopaleries in 
cleared ground on the slopes of mountains or ravines 
two or three leagues distant from their villages ;'and when 
properly cleaned, the plants are in a condition to main- 
tain the cochineal in the third year. As a stock, the 
proprietor in April or May purchases branches or joints 
of the Tuna de Castilla^ laden with small cochineal in- 
sects recently hatched (Semilla). These branches, which 
ipay be bought in the market of Oaxaca for about three 
(2s. G(l) die hundred, are kept for twenty days in 


BaiuTott, i. 4115. Rcaiim. iv. ‘*^8. 
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the interior of their huts, and tlien exposed to the 
air under a shed, where from their succulency tiiiey c6h- 
tinue to live tor several months. In August and Sep- 
tember the mother cochineal insects, now big with young, ' 
are placed in nests made of a species of Tillandsia called 
Paxtlcj which are distributed upon the nopals. In about 
four months the first gathering, yielding twelve for one, 
may be made, which in the course of the year is suc- 
ceeded by two more profitable harvests. This period of 
sowing and harvest refers chiefly to the districts of Sola ' 
and Zimatlan. In colder climates the semilla is^ not 
placed upon the nopals until October or even DecembeTjj 
when it is necessary to shelter the yoiftig insects by co-^ 
vering the nopals witli rush mats, and the harvests are 
proportionably later and unproductive. In the imnid- 
diate vicinity of the town of Oaxaca the Nopaleros feed 
their cochineal insects in the plains from October to 
April, and at the beginning of the 'remaining months, . 
during whicli it rains in the plains, transport them to 
their plantations of nopals in the neighbouring mountains, 
where the weather is more favourable. 

Much care is necessary in the tedious operation of 
gathering the cochineal from the 'nopals, which is perr. 
Ibrmed with a. squirrel or stag’s tail by the Indian women, 
who for this purpose squat down for hours together 
side one plant ; and notwithstanding the high price of th^^ 

cochineal, it is to be doubted if the cultivation would b^? 

/ 

profitable were the value of labour more considerable. 

The cochineal insects arc Cilled either by throwing 
them into boiling water ; by exposing them in heaps to 
the sun; or by })lacing them in the [Tcmazealli)' 

used for vapour-baths. The last of these methods, which 
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. is iQOSt in use, preserves the whitish powder on the body 
of tlie cochineal, which being thus less subject to the 
adulterations so often practised by the Indians, bears a 
higher price both in America and Europe 

The quantity at present annually exported from South 
America is said by Humboldt to be 32,000 nrrobas, 
iliere worth **500,0 tO/. sterling*’ — a vast amount to arise 
from so small an insect, and well calculated to show us 
the absurdity of despising any animals on account of 
-their minuteness. So important is the acquisition of 
this insect (of which ihe Spanish government is ex- 
tremely jealous) regarded, that the Court ol’ Directors of 
the Eiist India Coinprny haveoflered a reward of 6000/. 
to any one who shall introiliice it Into India, where hi- 
therto the Company have only succeeded in procuring 
from Brazil the Avild kind producing the sijhrsfrc cochi- 
neal, which is of very inferior value. 

Lac is the jiroduce of an insect formerly supposed to 
be a kind of ant or bee*^, but now ascerlained to Ik* a 
species ol* Coecus, whose history w'ill be adverted to 
when I come to speak of’ the secretions of insects ; and 
it is collected from various trees in India, where it is 
found so abundantly, tlfat, were the consumption ten 
times greater than it is, it could be readily supjilied. 
This siibstaiici! is made use of in that country in nm- 
mtfacture of beads, rings, and other female ornaments. 
.Mix^d with sand it forms grind-stones; and added to 
lamp- or ivory-black, being first dissolved in water with 

* H^imboldt’s Political Essaj/ on Nev) Spain, iii. 

** Ibid. iii. 61.— Di*. Bancroft estimates the present annual con- 
of cochineal in Great Britain atiil)out7f>01)ags,or 150,0001hs. 
^j>-ti(!i'orth at the present price .37o,00()/. ‘ Leaser, L. ii. 16 j. 

1 . 
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the ;ul(Iition of a little borax, it composes an ink not 
easily acted upon when dry by damp or water. In this 
coiuitrv, where it is distinguished by tlic names stick4ac 
when in its native state uiiseparated from the twigs to 
which it adlieres ; strd4ac when separated, pounded, and 
the greater part of tlic colouring matter extracted by 
water ; lump4ac when melted and made into cakes; and 
shell4ac when strained and formed into transparent la- 
minm; — it has hithdrto been chielly employed in the 
composition of vurnislies, ja})anued ware and sealing- 
wax : but within these few years it has been applied 
to a still more important purpose, originiilly suggested 
by Dr. Roxburgh — that of a substitute tor cochineal in 
dyeing scarlet. The first preparations from it with this 
view were made in conseiiuencc of a hint from Dr. Ban- 
croft, and large quantities of a substance termed lac^ake^ 
consisting of the colouring matter of stick-lac precipi- 
tated from an alkaline lixivium by alum, were manufac- 
tured at Calcutta and sent to this country, w here at first 
the consumption was so considerable, that in the three 
years previous to 1810 Dr. Bancroft states that the sales 
of it at the India House equalled in point of colouring 
matter half a million of pounds weight of cochineal. 
More recently, however, a new preparation of lac colour, 
under the name of /wc-dj/c, has been importeil from India, 
which has been substituted for the lac-lake, and with such 
advantage, that the East India Company are said to have 
saved in a few months HjTOO/. in the purchase of scarlet 
cloths dyed with this colour and cochineal conjointly, and 
W'ithout any Inleriority in the colour obtained®. 

*■ buiwroit o/< ptnuanenl Colours, ii* 49. 
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Some other insects besides the Cooci alTord dyes. Reau- 
mur tells us, that in the Levant, Persia, and China, they 
use the galls of a particular species of Aphis for dyeing 
silk crimson, which he thinks might lead us to try expe- 
riments wdth those of our own country \ 'Jliat dyes 
might be thus obtained seems probable ^Vom an obser- 
vation of Linne’s, in his Lapland Tour, upon tlie galls 
produced by Aphis Pini on the extremities of the leaves 
of the spruce-fir, which, he infonns us, when arrived at 
maturity burst asunder, and discliargc an orange-co- 
loured pow'der which stains the clothes and Mr. Sliep- 
pard confirms this observation, the galls of this Aphis 
abounding upon fir-trees in his garden. In fact, we are 
told that Terminalia ciirina^ a tree common in India, 
yields a species of galls, the product of an insect, which 
are sold in every market, being one of the most useftil 
dyeing drugs known to the natives, who dye their best 
and most durable yellow wdth them‘d. A species of mite 
(Troinbidiiwi tinctorhm — Acarus^ L.), a native of Guinea 
and Surinam, is also employed as a dye; and it would 
be w’orth while to try wdiether our T, holoscriceuni^ so 
remarkable for the dazzling brilliancy of its crimson and 
the beautiful velvet texture of its down, which seems, 
nearly related to T. tinciorium^ w'oiiUl not also afford a 
valuable tincture. It is not likely, perhaps, that many 
better and cheaper dyes than we now possess can be ob- 
tained from insects ; but Reaumur has suggested that 
water-colours of beautiful ti^ts, not otlierw'ise easily ob- 
tainable, might be procured from the excrements of the 

* Reaum. iii. Preface^ xxxi. ’’ Ttach. Tsapp, i. ^58. 

* Trans* of ihc ^oc. of Jrtu xxiii. 411. 

V 2 
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larvaeof the common clothes-moth, which retain the colour 
of the wool they luive oaten unimpaired in its lustre, and 
mix very well with w'ater. To get a fine red, yellow, blue, 
green, or any other colour or shade of colour, we should 
merely have to feed our larvae with cloth of that tint*. 

lVa:v 9 so valuable lor many minor purposes, and deem- 
ed with us so indispensable to the comfort of the great, 
is of still more importance in those parts of Europe and 
America in which it forms a considerable branch of trade 
and manufacture, as an article of extensive use in the re- 
ligious ceremonies of the inliabitants. Humboldt informs 
us, tliat not fewer than 25,000 arrobas, value upwards 
of 83,000/., are annually exported from Cuba to New 
Spain, where the quantity consumed in the festivals of 
the Church is immense even in the smallest villages ; 
and that the total export of the same island in 1803 was 
not less than 42,670 arrobas, worth upwards of 1 30,000/. ^ 
Nearly tlie whole of the wax employed in Europe, and 
by far the greater part of that consumed in America, is 
the })roduce of the common hive-bee ; but in the latter 
cjuarter of the globe a quantity by no means tnfling is 
obtained from various wild species. According to Don 
r. de A/ara, the inhabitoits of Santiago del Estero ga- 
ther every year not less than 1 1-,000 pounds of a whitish 
wax from the trees of Cliaco 

In. China wax is also produced by another insect, 
which from the description of it by the Abbe Grosier 
seems to be a species of Coccus. With this insect the 
Cliinese stock the two kinds of tree {Kan-ia^chu anej 

iii. O.'i, /V/V/rw/ iii. 62. 

' V<uia»e (fans rAinrr. jJ/<*/vV/. i. I(i2, 
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C/toni-la-chu) on whicli alone it is lound, and which al- 
ways afterwards retain it. Towards tlie beginning of 
winter small tumours are^ perceived, whicli increase until 
its big as a walnut. These are tlie nests (abdomens oF 
the females) filled with tlie eggs that are to give birth to 
the Coccij which when hatched disperse jheinselves over 
the leaves, .and perforate the bark uikUt w hich tlicy re- 
tire. The wax (called white wax, because so by 

nature,) begins to appear about the middle of June. At 
first a few filaments like fine soft wool are perceived, 
rising from the bark round the body of tlie insect, and 
these increase more and more until tlie gathering, which 
takes [)lace before the first hoar Irosts in September. 
The wax is carried to court, and reserved for the empe- 
ror, the princes, and chief mandarins. If an ounce of* 
it be added to a pound of oil, it forms a wax little infe- 
rior to tliat made by bees, Tlie physicians emjiloy it in 
several diseases ; and the Chinese, wdien about to speak 
in public and .assurance is necessary, previously eat an 
oimce of it to prevent swooiiings ^ ; a use of it for which 
iiappily our less diflideiit orators have no call. This ac- 
count is in the main confirmed by Gcomelli C.nrcri, ex- 
cept that he calls the wax-insect a worm wliich bores to 
the pith of certain trees ; and says that it produces n 
sufficient supply for the whole empire, the dificrent pro- 
vinces of which are furnislied from Xantung, where it is 
bred in the greatest perfection, with a stock of eggs^. 
Avery diflerent origin, liowever, is assigned to llieiV-/rt 
by Sir George Staunton, ^fho informs us that it is pro- 
duced by a species of Cicada {(\ 1imha1a\ wliich in its 
^ GrobitT^ Cfnna, i. 1.TJ. ^ Quoted in Soutlitw’'* Thnbbu.W. HjO\ 
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lai-va state feeds upon a plant like the privet, strewing 
upon the stem a jiowder, which when collected forms the 
wax*. But as he merely states that this powder was 
“ supposed ” to form it, and does not himself appear to 
have made the experiment of dissolving it in oil ; and as 
no Cicada yet known produces any similar secretion; it 
is most probable that his information was incorrect, and 
that Grosier’s statement is the true one. 

This probability is nearly converted into certainty by 
the fact that many Aphides and Cocci secrete a wax-like 
substance, and tliat a kind of wax very analogous to the 
Pe-la^ and of tlie same class willi bees-wax, only con- 
taining more carbon, is actually produced in India by a 
nondescript species of Coccus remarkable for providing 
itself with a small quantity of honey like our bees. Tliis 
substance, for specimens of which I am indebted to tlie 
kindness of Sir Joseph Banks, was first noticed by Dr. 
Anderson, anil called by him *wfiiieA(u\ It could be ob- 
tained in any quantity from the neighbourhood of Madras, 
and at a much cheaper rate than bees-wax : but the ex- 
periments of Dr. Pearson do not afibrd much ground 
for sup})osing that it can be advantsigeously employed in 
making candles**. De Azara s[jeaks of a firm white wnx 
apparently similar, and the produce of an insect of the 
same tribe, which is collected in South America in the 
form of. pearl-like globules from the small branches of 
the Qtiabiramy^ a small shrub two or three feet high^. 

Insects in some countries not only furnish die natives 
with wax but with resin^ whidi is used instead of tar for 

' Embassy to Clihm^\A66, ^ Pbif, Trans, I’idijWi, 

' ® Vot/flgf: (fans r Avicr. Mcrid. 164, 
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their ships. Molina informs us that, at Coqiiiinbo in 
Chili, resin, either the product of an insect or the conse- 
quence of an insect’s biting off the buds of a particular 
species of Origanum, is collected in large quantities. 
Tlie insect in question is a small smooth red caterpillar 
about half an inch long, which changes into a yellowish 
moth with black stripes upon the wings [Phah rcraria, 
Molina). Early in tlie spring vast numbers of these ca- 
terpillars collect on the branches of tlie Chiluj where 
they form tlieir cells of a kind of soil white wax or rcsiii, 
in which they undergo their transformations. ^J'his wax, 
which is at first very white, but by degrees becomes yel- 
low and finally brown, is collected in autumn by the in- 
habitants, who boil it in water, and make it up into little 
cakes for market* ** . 

another wx*U-knowTi prcKluct of insects, has 
lost much of its importance since the discovery of sugar; 
yet at the present day, whether considered as a delicious 
article of food, or the base of a wholesome vinous beve- 
rage of home manufacture, it is of no mean value even 
in this country ; and in many inland parts of Europe, 
where its saccharine substitute is much dearer than witli 
us, few' articles of rural economy, not of jirimaiy^ impor- 
tance, W'ould be dispensed wutb more reluctantly. In the 
Ukraine some of the peasants have 4- or 500 bee-hives, 
and make more profit of their bros than of corn^; and 
in Spain the number of bee-hives is said to be incredi- 
ble ; a single parish priest was knowm to possess 5000 ^ 

• •* Molina’s 6 V 2 / 5 , i. 174. 

** Communirntiom fo the BoarH nf A^rh'vff, vH. 28(5. 

' Mills r*n BceSj 77- 
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The domesticated or hive-bee, to which we are in- 
debted for this article, is the smne according to Latreille 
ill every part of Europe, except in some districts of Italy, 
where a different species {Apis ligustica of Spinola) is kept 
— the same probably that is cultivated in the Morea mid 
tlie isles of the Archijxilago*, Honey is obtained, how- 
ever, from many other species both wild and domestic. 
What is called rock lioney in some parts of America, 
which is as clear as water and very thin, is the produce 
of wild bees, wliich suspend their clusters of thirty or forty 
waxen cells, resembling a bunch of grapes, to a rock*’ : 
and in South America large quantities are collected from 
the nests built in trees by Trigona AmaUhea^ mid other 
species of this genus recently separated from Apis^; 
under which probably should be included the BamburoSj 
wliose honey, honest Robert Knox informs us, whole 
towns in Ceylon go into the woods to gather Accord- 
ing to Azara, one of the chief articles of food of the In- 
dians who live in the woods of Paraguay is wild lioney*'. 
Captain Green observes tliat, in the island of Bourbon, 
where he was stationed for some time, tliere is a bee 
which produces a kind of honey much esteemed tliere. 
It is quite of a green colour, of the consistency of oil, 
and to the usual sw eetness of honey superadds a certain 
fragrance. It is called green honey, and is exported to 
India, where it bears a high price One of tlie species 

* Latr. in Hnmboldt aiul Bonpluiah Ilccudl d* Observations do Zoo- 
-&C. (Paris, 1805) 300. 

** Hill in Swammerdam, i. 181, note. “ Latr. 300. 

'' Knox’s Crtflon, 25. '* dam I'Amcr, Mrrid. u 1(»2. \ 

*■ M. Latreille appears to luive ilcbcriOed this bee iiiKier tbe nuiiic 
of imitvlor, j\Icm. sur tes AbcUlcSy 8. 30. 



DIHliCT BEN K FITS DElilVED FttOM INSECTS. 31^0 

that has probably been attended to ages belbre our liive- 
bee, is Apis fasciata of Latreille, a kind so extensively 
cultivated in Egypt, that Niebuhr states he fell in upon 
the Nile, between Cairo and Damictta, with a convoy of 
4000 hives, which weixj transporting from a region where 
the season for flow^ers liad passed, to one where the spring 
was later Columella says that the Greeks in like man- 
ner sent their bee-hives every year from Achaia into At- 
tica; and a similar custom is not unknown in Italy, and 
even in tliis country in the neighbourhood of heaths. In 
Madagascar, according to Latreille, the inhabitants have 
domesticated Apis unicolor ; A* indica is cultivated in 
India at Pondicherry and in Bengal ; A. yidaiwmii^ Latr. 
at Senegal**; and Fabricius thinks that A. aaaensis [Cat^ 
tris^ Syst. Piez.) Iciboriosa^ and others in the East and 
West Indies, might be domesticated W'ith greater advan- 
tage tlian even A. vicUifica 

The last, and doubtless the most valuable, product of 
insects U) which I have to advert is iSV//*. To esliiuatc just- 
ly the importance of this article, it is not suflicient to view 
it as an appendage of luxury unrivalled for riclu jess, lustre, 
and beauty; and without wiiich courts would lose half 
their splendour. We must consider it, what it actually is, 
as the staple article of cultivation in many large J)^•()^'iuccs 
ill the South of Eurojic, amongst the inhabitants of which 
the prospect of a deficient crop causes as great alarm as a 
scanty harvest of graiiMviUi us; and after giving employ- 
mciit to tens of thousands in its first {iroduction and lians- 

• L'jitr. HhL Kai, xiv. 20. 

^ Lair, in llninholdt ami lionplanil, HcvnvVt iki:. 302. 

'■ Vorlcswfi^rn/d'l\, 
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portalion, as fiirnishing subsistence to hundreds of thou- 
sands more in its final manufuoture ; and thus becoming 
one of the most important wheels that give circulation to 
national Avealth, 

But we must not confine our \'iew to Europe, When silk 
Avas so scarce in this country, that James the First, AAdiile 
king of Scotland, Avas forced to beg of the ICarl of Mar the 
loan of a pair of silk stockings to appear in before the 
English ambassador, enforcing his request Avith the co- 
gent appeal, For ye would not, sure, that your king 
should iipjiear as a scrub betbre strangers — ” Nay, long 
before this period, even prior to the time that silk Avas A’a- 
lucd at its AAxight of gold at Rome, and the Emperor 
Aurclian refused his empress a robe of silk because of its 
dearness — the Chinese peasantry in some of the provinces, 
millions in number, Avere dollied AV'ith this material ; and 
for some tliousand years to the present time, it has been 
lM>lh there and in India, (where a class Avhose occn})ation 
Avas to attend silk-AVoi’ms appears to have existed from 
time immemorial, being mentioned in the oldest Sanscrit 
books®,) one of the chief objects of cultivation and inaiiu- 
facliirc. You will admit, therefore, that when nature 

— set to work Diillioiis of spinning worms. 

That in their green shops weave the smooth4mir’d silk 

To (leek her sons ” 

she was conferring upon them a benefit scarcely inferior 
to that conseejuent upon the gift of wool to the fleecy race, 
or a fibrous rind to the flax or hemp plants ; and that man- 
kind is not under much less obligation to Pamphila, who^ 


Colcbrook in jUlntk RcKarchcx^ v, (IJ, . 


Milton’s 
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Recording to Aristotle, was the discoverer of the art of un- 
winding and weaving silk,, than to the inventors of the 
spinning of those products*. 

It seems to have been in Asia that silk was first manu- 
factured ; and it W'as from thence that the ancients obtain- 
ed it, calling it, from the name of the countrj' whence it 
was supposed to be brought, Sericum. Of its origin they 
were in a great measure ignorant, sonic supposing it to 
be tlie entrails of a spider-like insect with ciglit legs, wliicli 
was fed for four years upon a kind of paste, and then with 
the leaves of the green willow^, until it burst with fat ** ; 
Olliers, that it was the produce of a woi-m which, built 
clay nests and collected wax^ ; Aristotle, with more truth, 
that it was unwound from the j)uj)a of a large horned ca- 
terpillar^^. Nor was the mode of producing and manufiic- 
turiiig this precious material known to Europe until long 
after llie Christian lera, being first learnt about the year 
550 by two monks, who procured in India the eggs of the 
silk-worm moth, with wliich, concealing them in hollow 
canes, they hastened to Constantinople, where they spee- 
dily multiplied, and were subsequently introduced into 
Italy, of which country silk w as long a peculiar and staple 
comiiMKlity- It was not cultivated in France until tlie 
time of Henry tlie Fourth, who, considering that inulber- 

^ Hw/. Animal. 1. v. c. 19. A French gentleman, M. Vaucanson, has 
: invented fimilUbr unwinding the cocoons of the silk- worm. Scott’s 
Visit to Paris, 4th cd, 304, 

Paiisanias, quoted by Goldsmith, vi. 80. 

Pliny Hist. Nat. 1 . xi. c. 2i?. 

/ Aristot. uln supra. He does not expressly say the pupa, hnt tliis we 
.must suppose. The larva he means could not be the coiiimon 
worm, since he describes it as large, nnd having ai it >\tJ e horns. 
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ries grew in his kingdom as well as in Italy^ rcsolveil, in 
opposition to the opinion of Sully, to attempt introducing 
it, and fully succeeded. 

The wliDle of the silk produced in Europe, and the 
greater proportion of that manufactured in Cluna, is ob- 
tained from the common silk-worm ; but in India consi-* 
derable quantities arc procured from the cocoons of the 
larvm of other moths. Of these the most imporUint 
cies known are the Tusseh and Arindy silk-wonns, of 
which an interesting history is given by Dr. Roxburgh 
in the Linncan TramacLiom^, These insects are both 
^•hatives of Bengal. The first {PhaL Attaciis Paphia^ L.) 
feeds upon the leaves of the Jugiibe tree [Rhamnm Jujttba) 
or Bijer of tlie Hindoos, and of the Termhtalia alatagla^ 
bruy Roxburgh, the Asseen of the Hindoos, and is found 
in such abundance as from time immemorial to have af- 
forded a constant supply of a very durable, coarse, dark- 
coloured silk, which is woven into a cloth called 
(toot7iieSj much worn by the Brahmins and otlier sects ; 
and would doubtless be highly useful to the inhabitants 
of many parts of America and of* the South of Europe, 
where a light and cool, and at the same time cheap and 
durable dress, such as this silk furnishes, is much wanted. 
The durability of this silk is indeed astonishing. After 
constant use for nine or ten yctirs it docs not show any 
signs of decay. These insects are thought by the natives 
of so much conse(}uence, that they guard them by day to 
preserve them from crows and otlier birds, and by night 
from the bats. — The Arindy silk-worm {P/iaL CyJithia^ 


* vii. Compare Lord Valeutia’i? Travels^ i. 7<:^. 
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Drury), which feeds solely on the leaves of the Palma 
Christiy produces remarkably soft cocoons, the silk of 
which is so delicate and flossy, that it is impracticable to 
wind it off* : it is therefore spun like cotton ; and the thread 
thus manufactured is woven into a coarse kind of while 
cloth of a loose texture, but of still more incredible dura- 
bility than the last, the life of one person being seldom 
sufficient to wear out a garment made of it. It is used 
not only for clothing, but for packing fine cloths. See. 
Some manufacturers in England to whom the silk was 
shown, seemed to think that it could be made here into 
shawls equal to any received from India. 

Other species, as may be inferred from an extract of a 
letter given in Young’s Annah of Agriculture^ y are known 
in China, and have been recently introduced into India. 
^^We have obtained,” says the writer, n monthly silk- 
worm from China, which I have ream! with my own 
'hands, and in tw^enty-fivc days have had the cocoons in 
iny basins, and by ilie twenty-ninth or thirty-first day a 
new progeny feeding in niy trays. This makes it a mine 
to whoever would undertake the cultivation of it.” 

Whether it will ever be expedient to attempt the breed- 
ing of the larvm of any European moths, as Noctua pacUiy 
Spoiisdy &c; proposed with this view by Fabricius**, seems 
doubtfiil, though certainly many of them afford a very 
strong silk, and might be readily propagated ; and I have 
now in my possession some thread more like cotton than 
silk spun by the larva of a moth, which when I was a very 
young entomologist I observed (if my memory does not 


** xxiii. 235. 


Vorlemngetu 325, 
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deceive me) upon tlic Euonymus, and from the twigs of 
which (not the cocoon) I unwound it. It is even asserted 
that in Germany a manufacture of silk from the cocoons 
of the emperor moth [Bornbyx Pavonia) has been esta- 
blished There seems no question, however, that silk 
might be advantageously derived from many native silk- 
worms in America. An account is given in the Philoso^ 
fhical Transactions of one found there, whose cocoon is , 
not only heavier and more productive of silk than that of 
the common kind, but is so much stronger that twenty 
tlireads will carry an ounce more**. Don Luis Nee ob- 
served on Psydium pomiferum anti pijriferum ovate nests 
of caterpillars eight indies long, of gray silk, w hich the 
inhabitants of Chilpancingo, Tixtala, &c. in America, 
manufacture into stockings and handkerchiefs^. Great 
numbers of similar nests of a dense tissue, resembling 
Chinese paper, ol’ a brilliant whiteness, and formed of di- 
stinct and separable layers, the interior being the thin- 
nest and extraordinarily transparent, were observed by 
Humbohlt in the provinces of Meclioacan and the moun- 
tains of Santarosa at a height of 10,500 feet above the 
level of the sea, upon the Arbutus Madrono and oth6r 
ti’ees. The silk of these nc.<^s, which are the work of the 
social caterpillars of a Bornbyx {B. Madrono^ H.), was 
an object of commerce even in the time of Montezuma, 
and the ancient Mexicans pasted together the interior 
layers, which may be written upon without preparation,' 
to form a white glossy pasteboard. Handkerchiefs are 
still manufactured of it in the intendency of Oaxaca*^.; 

• Latr. Hht, Nat. xiv. 150. Piillcin in Phil. Trans. 1759. 54. 

Annnhof Bvfnnt/. ii. 104. ** Pvlitical on N. Spain, m, 59,- 
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De Azara states that in Paraguay a spider, which is 
found to near the thirtieth degree of latitude, Ibrms a 
spherical cocoon (for its eggs) an inch in diameter, of a 
yellow silk, which the inhabitants spin on account of the 
permanency of the colour And according to ]\L B. de 
Lozieres, large quantities of a very beautiful silk, of daz- 
zling whiteness, may be collected from the cocoons even 
of the Ichneumons that destroy tlie larvie of some moth 
in the West Indies which feed upon the imligo and cas- 
sada^. 

It is probable, too, that other articles liesides silk might 
be obtained from the larvae which usually produce it, par- 
ticularly cements and varnishes of diflerent kinds, some 
hard, others elastic, from their gum and silk reservoirs, 
from w^iich it is said the Chinese procure a fine var- 
nish, and fabricate what is called by anglers Indian 
grass The diminutive size of the animal will be thought 
no objection, w^ien we recollect that the very snmll quan- 
tity of purple dye afforded by the Purpura of the ancients 
did not prevent tliein from collecting it. 

I now conclude this long series of letters on the inju- 
ries caused by insects to man, and the benefits which lie 
derives from them ; and I think you will readily admit 

a Voyage dans P /inter, MeruL i. 212. It may liere be observed as 
a benefit derived by the higher walks of philosopliy from insects— tliat 
astronomers employ the strongest thread of spiders, the one namely 
that supports the web, for the divisions of the micrometer. Bv its 
ductility this thread acquires about a fifth of its ordinary lengtli. 

Diet, d'Hist. Nat. ii. 280. 

** American Phil. Trans, v. 32o. 

*■ Anderson’s Herreatiom In Agriru/ture. drc. iv. 301). 
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that I have sufllcicntly made good my position^ that the 
study of agents >\hich perform such important functions 
in the economy of nature must be worthy of attention. 
Our subse(|iient correspondence will be devoted to the 
most interesting traits in their history, as their affection 
to their young, their food and modes of procuring it, ha- 
bitations, societies, &c. 

I am, &c. 



LETTER XL 


ON THE AFFECTION OF INSECTS FOR 
THEIR YOUNG. 

Amongst the larger animals, every observer of nature 
lias witnessed, with admiration, that love of their offspring 
which the beneficent Creator, with equal regard to the 
happiness of the parent and the progeny, has interwoven 
in the constitution of his creatures. Who that lias any 
sensibility, has not felt his heart dilate with gratitude to 
the giver of all good, in observing amongst the domestic 
animals which surround him, the effects of this divine 
^ sto7'gef so fruitful of the most delightful sensations? Who 
that is not a stock or a stone has read unmoved the 
anecdote recorded in books of Natural History, of the 
poor bitch, which in the agonies of a cruel dissection 
licked wida parental fondness her new-born offspring; or 
,t|ie affecting account of the she-bear related in Phipps’s 
Voyage to the North Pole^ which, herself severely wound- 
ed by the same shot that killed her cubs, spent her last 
moments in tearing and laying before them the food she 
had collected, and died licking their w'ounds? 

These feelings you must have experienced, but it has 
‘scarcely occurred to you that you would have any room 
VOL. I. < z 
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for exercising lliom in your new pursuit. You have not, 
I dare say, suspected that any similar example could 
have been adduced amongst insects^ to which at the first 
glance there seems even something absurd in attributing 
any thing like parental aflection. An animal not so bfg 
perhaps as a gi’ain of wheat, feel love for its offsprings 
how preposterous ! wc are ready to exclaim. Yet the 
exclamation would be very much misplaced. Nothing 
is more certain than that insects are capable of feeling 
quite as much attachment to their offspring as the largest 
quadrupeds. They undergo as severe privations in nou- 
risliiiig them ; jexposc themselves to as great risk in de- 
fending them ; and in the very article of death exhibit as 
much anxiety for their preservation. Not that this can 
be said of all insects. A very large proportion of them 
are doomed to die before^ieir young conic into exist- 
ence. But ill these the passion is not extinguished. It 
is merely modified, and its direction changed. And when 
you witness the solicitude with wliich they provide foR 
the security and sustenance of their future young, ypu 
can scarcely deny to them love for a progeny they Me 
never destined to behold. Like affectionate parents^ 
similar circumstances, their last efforts are employed fh 
providing for the children that are to succeed them. 

‘"f-i 

I. Observe the motions of that common white butter- 
fly which you see flying from herb to herb. You p^ceive 
that it is not food she is in pursuit of; for flowers have 
no attraction for lier. Her object is the discovery of a 
plant that will supply the sustenance appropriated by 
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Providence to her young, upon which to deposit her egj^. 
Her own food has been honey drawn from the nectary 
of a flower. This, therefore, or its neighbourhood, we 
might expect would be the situation she would select for 
them. But no : as if aware that this food would be to 
them poison, she is in search of some plant of the'eabbage 
tribe. But how is she to distinguish it from the surround- 
ing vegetables? She is tauglit of Gotl! Led by an in- 
stinct far more unerring tlian the practised eye of the 
botanist, she recognises the desired plant the moment she 
^approaches it, and upon tliis she places her precious bur- 
then; yet not without tlie further precaution of ascertain- 
ing that it is not preoccupied by the eggs of some other 
butterfly ! Having fulfilled this duty, from which no 
obstacle short of absolute impossibility, no danger how- 
ever threatening, can div^ her, the afiectionate mother 
dies. 

This may serve as one instance of the solicitude of in- 
sects for their future progeny. But almost every spe- 
^\es will supply examples similar in principle, and in 
u|eir particular circumstances even more extraordinary. 
Tn every case (except in some remarkable instances of 
'mistakes of instinct, as they may be termed, which will 
;he subsequently adverted to) the parent unerringly di- 
'stinguishes the food suitable for her offspring, however 
(dissimilar to her own ; or at least invariably places her 
often defended from external injury by a variety of 
admirable contrivances, in the exact spot where, when 
itched, the larvae can hav€f access to it. — The dragon- 
fly is an inhabitant of the air, and could not exist in wa- 
ter: yet in thS element, which is alone adapted for her 
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youn<j, she ever carefully drops her eggs. The larva? 
of tlie gad-fly [(Ea/ms Equi\ wliose history has been be^ 
fore described to you *, are destined to live in the sto- 
mach of the liorsc. How shall the parent, a two-winged- 
fly, convey them thither? By a mode truly extraoi^; 
diiiary. Flying round the animal, she curiously poises 
her body tor an instant while she glues a single egg to 
one of the hairs of his skin, and repeats tliis process 
until she has fixed in a similar way 'many hundred eggs. 
These, after a few days, on the application of the slight- 
est moisture attended by warmth, hatch into little grubs. 
Whenever, therefore, the horse chances to lick any part 
of his body to which they are attached, the moisture of 
the tongue discloses one or more grubs, wdiich adhering 
to it by means of the saliva are conveyed into the moutli, 
and thence find their way in|p the stomach. But here 
a (luestion occurs to you. It is but a small portion of 
the horse’s body wliich he can reach with his tongue : 
wliat, you ask, becomes of the eggs deposited on other 
parts ? I will tell you liow the gad-fly avoids this dilem- 
ma ; and I will then ask you if she does not discover 
a provident forethought, a depth of instinct, which al- 
most casts into shade the boasted reason of man ? She 
places her eggs only on those parts of the skin which 
the horse is able to reach with his tongue ; nay, she con- 
fines* them almost exclusively to the knee or the shoulder^ 
wdiich he is sure to lick. What could the most refined 
reason, the most precise adaptation of means to an end, 
do more ■ 

Not less admirable is the parental instinct of that vast 
P. 14(5, drc. (Mark in iii. ,*504. 
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tribe of insects already introduced to you by the name 
of Ichneumons, whose young are destined to feed upon 
the living bodies of other insects. These, as you know, 
are so numerous, that scorcely an insect exists, which in 
its larva state is not exposed to the attacks of one or 
other of them ; and even the pupa?, nay the very eggs of 
these animals, are not safe from their insidious nmncciivres. 
The size of the different species varies in proportion to 
that of the bodies which are to be their food ; some being 
so inconceivably small, that the egg of a buttei‘fly not 
bigger than a phi’s head is of sufficient magnitude to 
nourish two of them to maturity^ ; others so large, that 
the body of a full-grown caterpillar is not more than 
enough for one. Tliey are the larvic of these Ichneu- 
mons which make such havoc of our pygmy tribes : the 
perfect insect is a four-wiiigcd fly, which takes no other 
food than a little honey; and the great object of the fe- 
male is to discover a proper nidus for her eggs. In 
search of this she is in constant motion. Is the cater- 
pillar of a butterfly or moth the appropriate food for her 
youug? You see her alight upon the plants Avhere they 
are most usually to be met with, run quickly over them, 
carefully examining every leaf, and, having found the 
unfortunate object of her search, insert her sting into its 
flesh and there deposit an egg. In yum her victim, as 
if conscious of its fate, writlies its body, spits out an acid 
fluid, menaces with its tcntacula, or brings into action 
the other organs of defence with which it is pro\ided. 
The active Ichneumon braves every danger, and does 
not desist until her courage and address have ensured 
' * Bonnet, ii. 311. 
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subsistence for one of her future progeny. Perhaps, 
however, she discovers, by a sense the existence of which<! 
we percdve, though we have no conception of its nature, 
that she has been forestalled by some precursor of hc^ 
own tribe, that has already buried an egg in the cate:^ 
pillar she is examining. In this case she leaves it, aware*'^ 
that it would not suffice for the support of two, and pro- 
ceeds in search of some other yet unoccupied. — The pro- 
cess is of course varied in the case of those minute spe- 
cies of which several, sometimes as many as 150, can 
subsist in a single caterpillar. The little Ichneumon 
then repeats her operations until she has darted into her 
victim the requisite number of eggs. 

The larvae hatched from the eggs thus ingeniously de- 
posited, find a delicious banquet in the body of the ca- 
terpillar, which is sure eventuglly to fall a victim to their 
ravages. So accurately, however, is the supply of food 
j)roportioned to the demand, that this event does not 
take place until the young Ichneumons have attained 
their full growth ; vdien the caterpillar either dies, or, 
retaining just vitality enough to assume the pupa sttitc, 
then finishes its existence; the pii])a disclosing not a 
moth or a butterfly, but one or more liill-grown Ichneu- 
mons. 

In this strange and apparently cruel operation one 
circiunstancc is truly remarkable. The laiwa of the Ich- 
neumon, though every day, perhaps for months, it gnaws 
the inside of the caterpillar, and though at last it has de- 
voured almost every part of it except the skin and intes- 
tines, carefully all this time avoids injuring 1/ie vital or-- 
goNSj as if aware that its own existence dt'pends on that 
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of the insect on which it preys ! Thus tlie cateriiillor 
continues to eat, to digest, and to move, apparently little 
injured, to the last, and only perishes when the parasitic 
|ffub within it no longer requires its aid. ■ What would 
S the impression which a similar instance amongst tiie 
^ce of quadrupeds would make upon us ? — If, for ex- 
ample, an animal — such as some impostors have pre- 
tended to carry withui them — should be found to feed 
upon the inside of a dog; devouring only tliose parts not 
essential to life, while it cautiously left uninjured the 
heart, arteries, lungs, and intestines, — sliould we not re- 
gard such an instance as a perfect prodigy, ns an exam- 
ple of instinctive forbearance almost miraculous ? 

Some Ichneumons, instead of burying tiieir eggs in 
Uie body of the larvaj that are to serve their yoi\ng for 
food, content themselves with gluing them to tlie skin of 
their prey, which the young grubs pierce as soon as 
hatched. Another tribe, whose activity and perseverance 
are equally conspicuous, which includes the beautiful ge- 
nus Chrysis and many otlier hymenopterous insects, imi- 
tating the insidious cuckoo, contrive to introduce their 
eggs into the nests in whi^li bees and other insects have 
deposited tlieirs. Witli tliis view they are constantly on 
the watch, and, the moment the unsuspecting inotlier 
has quitted her cell for the purpose of collecting a store 
of food or materials, glide into it and leave an egg, the 
germe of a future assassin of the larva that is to spring 
fnnn tliat deposited 'by its side. 

The females of the insects of which we have been speak- 
ing, in providing for their offspring, are saved the trou- 
ble of furnishing them with any habitation. Either they 
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occupy that of another insect, or find a convenient abode 
within the body of that on which they feed. But upon th6 
maternal affection of another large hjTnenopterous tribe, 
chiefly belonging to the Linnean genus Sphex^ whoi ^ 
young in like manner feed on other insects, is impos^B 
the arduous task not merely of collecting a supply ^ 
food, but of inclosing it along with their eggs in cells or^:; 
burrows often of considerable depth, and dug with great 
labour in sand or the solid earth. 

Thegeneral economy of these insects is similar. Having 
first dug a cylindrical cavity of the requisite dimensions, 
and deposited an egg at the bottom, they inclose along with 
it one or more caterpillars, spiders, or other insects, each 
particular species for the most part selecting a distinct 
kind, as a provision for the young one when hatched, 
and sufficiently abundant to nourish it until it becomes a 
pupa. Many thus furnish several cells. This process, 
however, is varied by different species, some of whose 
operations are worthy of a more detailed description. 

One of the most early histories of tlie procedure of an 
Insect of this kind (probably Ammophila vulgaris^ Kirby) 
is left us by the excellent Ray, who observed it along 
with his friend Williighby. On tlie 22d of June 16G7, 
be tells us, they noticed this insect dragging a green ca- 
terpillar thrice as big as itself, which after thus convey-* 
ing about fifteen feet, it deposited at the entrance of a 
hole previously dug in the sand. Then removing a pel-» 
let of earth fi'om its mouth, it descended into the cavity, 
and, presently returning, dragged along with it the ca- 
terpillar. After staying awhile it again ascended, then 
rolled pieces of earth into the hole, at intervals scratch- 
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iiig the dust into it like a dog with its fore feet, and en- 
tering it as if to press down and consolidate the mass: 
flying also once or twice to nii niljoining fir-tree, possi- 
to procure resin for agglutinating the whole. Having 
ed the burrow to a level with the surrounding earth so 
to conceal tlie entrance, it took two fir-leaves lying at 
.hand, and placed them near the orifice as if to mark the 
place. — Such is the anecdote left on record by our illus- 
trious countryman, of whose accumey of observation 
there can be no doubt. Who that roads it can refrain 
from joining in the reflection which it calls from him, 
Qm/s hcec non mihi mireiur ct stupeat ? Quis h^usmodi 
opera mercc machince possit attribuere^ 

I myself, when walking with a friend some months 
ago, observed nearly similar manoeuvres perforn\(fd by 
a species of Pompilus {Spl^x^ L.), which attracted our 
attention as it was dragging a spider to its cell. The 
attitude in which it carried its prey, namely witli its feel 
constantly upwards ; its singular mode of walking, which 
was backwards, except for a fi)ot or two when it went 
forwards, moving by jerks and making a sort of pause 
every few steps ; and the astonishing agility with which, 
notwithstanding its heavy burlhen, it glided over or be- 
tween the gross, weeds, and other numerous impediments 
in the rough path along which it passed — together formed 
a spectacle which we contemplated with admiration. The 
distance which we thus observed it to traverse was not 
less than twenty-seven feet, and great part of its journey 
had probably been performed before we saw it. Once 
or twice, when we first noticed it, it laid down the spider, 
* RaK Hist, Ins, J?54, 
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and making a small circuit returned and took it up again. 
But for the ensuing twenty or twenty-five feet it never 
stopped, but proceeded in a direct line for its burrow 
with tlie utmost speed. When opposite the hole, 'vv^hi^ 
was in a sand bank by the way side, it made a shim 
turn, as evidently aware of being in the neighbourhcK^* 
of its abode, but when advanced a little further laid down 
its burthen and went to reconnoitre. At first it climbed 
up the bank, but, as if discovering that this was not the 
direction, soon returned, and, after another survey pei> 
ceiviiig the hole, took up the spider and dragged it in 
alter it. 

In the two instances above given, one dead caterpillar 
or spider only was deposited in each hole. But an in- 
sect described by Reaumur under the name of the ma- 
son-wasp {Epiponc spinijws^ Latr.), very common in 
some parts of England, after having excavated a burrow, 
with an ingenuity to which on a future occasion I shall 
draw your attention, })laces along with its egg as food for 
tlie future young, about twelve little green grubs without 
feet, which it has carefully selected full grown and con- 
veyed without injuring them. You will inquire, Why this 
difference of procedure ? With regani to the choice of a 
number of small grubs rather than of one large caterpil- 
lar, what I have said in a former letter on the subject of 
different species of this tribe being appointed to prey 
upon and thus keep within due limits the larvae of. diiii> 
rent kinds of insects, will be a sufficient answer. But 
one circumstance creditable to the talents of the ma^on- 
w'asp as a skilful purveyor should not be omitted, namely, 
that the number of grubs laid up is not always the same, 
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but is exactly proportioned to their size, eleven or twelve 
being stored when they are small, but only eight or nine 
when larger. With respect however to the caution of 
ti^wasp in selecting full growm gi’ubs and conveying 
uninjured to her hole, a satisfactory explanation 
Jfhay be given. If those that are but partly grown were 
chosen, they would die in a short time for want of food, 
and putrefying would destroy the inclosed egg, or the 
young one which springs from it But when larvm of 
any kind have attained their full size, and are about to 
pass into the pupa state, they can exist for a long period 
without any further supply. By selecting these, there- 
fore, and placing them uninjured in the hole, however 
long the interval before the egg hatches, the disclosed 
larva is sure of a sufficiency of fresh and wholesome nu- 
triment. — To prevent the possibility of any iiijury to its 
egg from the motions or voracity of this living prey, the 
wasp is careful to pack the whole so closely, each grub 
being coiled above the other in a series of rings, and to 
Consolidate the earth so firmly above them, that they 
have not the slightest powxr of motion*. — Those which 
select more powerful caterpillars, or revenge the injuries 
of their insect brethren by devoting sjiiders to the de- 
struction they have so often caused, take care to sting 
them in such a manner as, %vithout killing them outright, 
will incapacitate them from doing any injury. 

Zeal and activity in providing for the well-being of 
their future progeny, not inferior to what arc exliibitcd 
.by the tribe of Ichneumons, Spheges, and mason-wasps, 
though less cruelly exerted, are also shown by various spe- 
* Rcaiun. vi. 252. 
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cies of wild-bees, of which we have in this country a vast 
number. Having first excavated a proper cell with a 
dexterity and persevering labour never enough to be ad- 
mired, they next deposit in it an egg, which they cover 
with a mass of pollen or honey collected with unwearii^ 
assiduity from a thousand flowers. As soon as the grub 
is hatched, it finds itself enveloped in this delicious ban- 
quet provided for it by the cares of a mother it is doom- 
ed never to behold ; and so accurately is the repast pro- 
portioned to its appetite and its wants, that as soon as 
the whole is consumed it has no longer need of food ; it 
clothes itself in a silken cocoon, becomes a pupa, and 
after a deep sleep of a few days bursts from its cell an 
active bee. 

No circiunstaiice connected with the stargv of insects, 
is more striking than the herculean and incessant labour 
which it leads them cheerfully to undergo. Some of 
these exertions are so disproportionate to the size of the 
insect, that nothing short of ocular conviction could at- 
tribute them to such an agent. A wild bee or a Sphex, 
for instance, will dig a hole in a hard bank of earth some 
inches deep and five or six times its own size, and la- 
bour unremittingly at this arduous undertaking for se- 
veral days, scarcely allowing itself a moment for eating 
or repose. It will then occupy as much time in search- 
ing for a store of food ; and no sooner is this task finish- 
ed, than it will set about repeating the process, and be- 
fore it dies will have completed five or six similar cells 
or even more. If you would estimate this industry at its 
proper value, you should reflect what kind of exertion it 
would require in a man to dig in a few days out of hard 
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clay or sand, with no other tools than his nails and teeth, 
five or six caverns twenty feet deep and four or five wide 
— ^for such an undertaking would not be comparatively 
greater than that of the insects in question. 

• Similar laborious exertions are not confined to the bee 
or Sphex tribe. Several beetles in depositing their eggs 
exhibit examples of industry equally extraordinary. The 
common dor or clock [Gcotrupes stcrcorarius^ L.), which 
may be found beneath every heap of dung, digs a deep cy- 
lindrical hole, and, carrying down a mass of the dung to die 
bottom, in it deposits its eggs. And many of the species of 
the genus Scambeeus of MacLeay roll together wet dung 
into round pellets, deposit an egg in the midst of each, 
and when dry push them backwards by their hind fcet 
to holes of the surprising dejith of tliree feet, which they 
haVe previously dug for their reception, and which are 
often several yards distant. Frequently the road lies 
across a depression in the surface, and the pellet when 
neai'ly pushed to die summit rolls back again. But our 
patient Sisyphi are not easily discouraged. They repeat 
their efforts again and again, and in the end their perse- 
verance is rewarded by success. The attention of these 
insects to their eggs is so remarkable, diat it was ob- 
served in the earliest ages, and is mentioned by ancient 
writers, but with the addition of many fables, as that 
they were all of the male sex, that they became young 
again every year, that they rolled the pellets containing 
then* eggs from smi-rise to sun-set every day, for twenty- 

• ^ Mr. W. S. MacLeay in a very remarkable and learned work 

{Hot<b Entomologies) has very properly restored its ancient name to 
this genus. 



350 AFFECTION OF iNSECTd FOR THEIR YOUjilG. 

eight days without intermission*, &c* It is one of this 
tribe of beetles (& sacet') whose image is so often met 
with amongst the hieroglyphics of the Egyptians, with 
whom it was a symbol of the world, of the sun, and of a 
courageous warrior. Of the world, as P. Valerianus 
supposes, on account of the orbicular form of its pellets 
of dung, and the notion of their being rolled from sun* 
rise to sun-set ; of the sun, because of the angular pro*^ 
jections from its head resembling rays, and the thirty 
joints of the six tarsi of its feet answering to the days of 
the month ; and of a warrior, from the idea of manly 
courage being connected with its supposed birth from a. 
male only It was as symbolical of this last that its image 
was worn upon the signets of the Roman soldiers ; and 
as typical of the sun, the source of fertility, it is yet, as 
Dr. Clarke informs us, eaten by the women to render 
them prolific^. 

These beetles, however, in point of industry must yield 
the palm to one {Necrophorm VespillOy F.) whose singu- 
lar history was first detailed by M. Gleditsch in the Acts 
of the Berlin Society for 1752. He begins by informing 
us that he had often remarked that dead moles when 
laid upon the ground, especially if upon loose earth, were 
almost sure to disappear in the course of two or three 
days, often of twelve hours. To ascertain the causey he 
jdftced a mole upon one of the beds in his garden. It 
vanished by the third morning ; and on digging 

Mouifet, 153. 

J. Pierii Valeriani HUfrogli/phica, 93-5. MoufTet, 156. 

** Travelty ii. 306. Compare M. Latreille*s learned Memoir en* 
titled Dm Insectes peinis ou sciilpies sur let Monumens antiques.de 
PEgppte, A 71 M* da Mux, 1819. 
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where it hod been laid, he found it buried to the depdi of 
tliree inches, and under it four beetles which seemed to 
have been the agents in this singular inhumation. Not 
perceiving any thing pai*ticular in the mole, he buried it 
again ; and on examining it at the end of six days he 
tbiind it swarming with maggots apparently the issue of 
the beetles, which M. Gleditsch now naturally concluded 
had buried the carcase for the food of tlieir future young. 
To determine these points more clearly, he put four of 
these insects into a glass vessel half filled with earth and 
properly secured, and upon the surface of the earth two 
frogs. In less tlian twelve hours one of the frogs was 
interred by two of the beetles : the other two rah about 
the whole day as if busied in measuring the dimensions 
of the remaining corpse, which on the third day was also 
found buried. He then introduced a dead linnet. A 
pair of the beetles were soon engaged upon the bird. 
They began their operations by pushing out the earth 
from under the body so os to form a cavity for its re* 
ception ; and it was curious to see the efforts which the 
beetles made by dragging at the feathers of the bird from 
below to pull it into its grave. The male having driven 
the female away continued the work alone for five 
hours. He lifted up the bird, changed its place, tunied 
it and arranged it in the grave, and from time to time 
came out of the hole, mounted upon it and trod it under 
foot, and then retired below and pulled it down. At 
len^i, apparently wearied with tliis uninterrupted la- 
bour, it came forth and leaned its head upon the eartli 
' beside the bird without the smallest motion as if to rest 
itself, tor a full hour, when it again crept under the 
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l^crous tribes of weevils (Cmctdio^ L.) by the 
slender snout witli which their head is provided. ' 
with this that C. nucum pierces the shell of the 
the weevil {Calandra granaria^ F.) the skin of the gr^s 
of wheat, in which they respectively deposit their eggs, 
jirudently introducing one only into each nut or grain, 
which is siiflicient, but not more than sufficient, for the 
nourishment ofthe grub that will inhabit it. 


11. Hitherto I have adverted to those insects only 
which perish before their young come into existence^ 
and can therefore evince their aifection lor them in no 
other way tlian by placing the eggs whence they ai*e to 
spring in secure situations stored with food; and these 
include by far the largest portion of the race. A very 
considerable number, however, extend their cares much 
furtlicr : they not only watch over their eggs after depo- 
siting them, but attend uixin their young, when excluded, 
with (^aftectionate assiduity equal to any thing exhibit- 
ed amongst the larger animals, and in the highest degree 
interesting. Of this description are some solitary insects, 
as several species of tlie Linnean genus Sphex, eanvigs, 
field-bugs, and spiders: and those insects which live in 
societies, namely, ants, bees, wasps, and termites: die 
most spiking traits of whose history in these resjl^l^ I 
shall endeavour to lay before you. / 

You have seen that the greater number of die Linnean 
Spheges, {Sphex^ Benibexy F.) after depositing the^ eggs 
in cells stored with a supply of food, take no further 
care of them. Some, however, adopt a difterent proce- 
^hire. One of these, called by Bonnet the Mason^wasp^ 
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but diilereht from Reaumur^ not only incloses a living 
caterpillar along with its egg in the cell, which it care- 
fully closes, but at the expiration of a tew days, when tlie 
,^oiing gi*ub has appeared and has consumed its provi- 
sion, re-opens Uie nest, incloses a second caterpillar, and 
again shuts the mouth : and tliis operation it repeats un- 
til the young one has attained its full growth A siini-< 
lar mode, according to Rolander, is Ibllowed by Ammo^ 
phila vtdgaris as well as by the yellowish wasp of 
Pennsylvania, described by Bartram in the Philosophical 
\ Transactions^^ and by a Sphex? observed by Duhamel^ ; 
both of which, however, instead of‘ caterpillars, supply 
their larvae with a periodical provision of living flies. 

What a crowd of interesting reflections are these most 
singular facts calculated to excite ! With what foresight 
must the parent insect be endowed, thus to be aware at 
what period her eggs will be hatched into grubs, and how 
long tlie provision she has laid up will suffice for their 
support! What an extent of judgement, thus in the 
midst of various other occupations to know the precise 
day when a fepetition of her cares will be ^Iquired ! 
What an accuracy of memory, to recollect with such 
j^fecision the entnuice to her cell, which the most acpte « 
eye could not discover ; and without compass or direo^ 
tioh unerringly to fly to it, often Ironi^a great distance 
after the most intricate and vai’ied wand^ings! Itji 
we refer die whole to instinct, and to instinct ^ubtlcss it ^ 
must in the main if not wholly be referred, our admira-^ 
tio^ knot lessened. Instinct, when simple and directed 

Ronnph ix. 31)8. liii.37 ' Rcaum. vi.‘^60. 
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(o one object, is 

‘,^tion oi instincts, applied to actions so varied 
- Biilar, is beyond our conception. We can but ei;o 
#»nd adore ! 

We are indebted to De Geer for the history of a 
„bug {Ci7nexgriseu5)i a species found in this countiy, whidi, 
.-ehows marks of affection for her young such as I trust w|| 
lead you, notwithstanding any repugnant association thi^ 
the name may call up, to search upon the birch tre^l 
which it inhabits, for so interesting an insect. The family 
of this field-bug consists of thirty or forty young ones, 
which she conducts as a hen does her chickens. 
never leaves them ; and as soon as she begins to mov^ ajjji 
the little ones closely follow, and whenever she stops ^ 
semble in a cluster round her. De Geer having had 
casion to cut a branch of birch peopled with one of those 
families, the mother showed eveiy s 3 rmpton of excessive 
uneasiness. In other circumstances such an alarm would 
have caused her immediate flight; but now she never 
stired f^m her young, but kept beating her wings inces- 
santly with a very rapid motion, evidently for the purpose 
of protecting them from the apprehended danger*.—^ 
fiur as our knowledge of the economy of this tribe. 
aects extends, there is no other species that manife^]^^ 
amilar attachment to its progeny; but such may pr| 
t bly b€ ^^^vered by future observers. 

It is De Geer also that we have to thank for a 
I pf interesting observations on the maternal affection ^ 
hibited by the common earwig. This curious ins^^^ 
unjustiy traduced by a vulgar prejudice, — ^as if the C^a- 
■ ' De Geer, iii. 262. 
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^ lUKlf examples of all that is most remarkable in every 
1*1)1^, department of nature,— stUl more nearly approaches 
Pift]l^abits of the hen in her care of her fiimily. She * 
ateolutely sits upon her eggs as if to hatch them — a fact 


which Frisch appears first to have noticed— and guards > 
|bem with the greatest care. De Geer, having found an ii 
■fearwig thus occupied, removed her into a box where was 
gome earth, and scattered the eggs in aU direcdons. She 
sooii, however, collected them one by one with her jaws 
iilto a heap, and assiduously sat upon them as before. 
The young ones, which resemble the parent except in 
wranting elytra and wings, and, strange to say, are as soon 
as bom larger than the eggs which contained them, im> 
inediately upon being hatched creep like a brood of 
chickens under the belly of the mother, who very quietly 
sullfers them to push between her feet, and will often, as 
De Geer found, sit over them in this posture for some 
hotu%*. This remarkable fact I have myself witnessed, 
having found on earwig under a stone which Incident- 
ally turned over, sitdng uponacluster of young ones just 
this celebrated naturalist has described. 

'“We are so accustomed to associate the ideas of cruelQjr 
and ferocity with the name of spider, that to attribute pa> 
afFecdon to any of tlie tribe seems at first view al- 
ip^t preposterous. Who indeed could suspe^ that ani-‘i 
WMilti which greedily devour their own species whenever 
they, have opportunity, should be susceptible of the> 
feelings? Yet such is the fact. There is a spider 
common under clods of eardi- {Aranea ^accaia, L.) which 
* De Geer, 5ii. 548. 
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g f at once be distinguis 

about the size of a pea; in which she has deposit^ 
eggs, attached to tlic extremity of her body, 

'miser clung to his treasure with more tenacious solicitfidi 
than this spider to her bag. Though apparently a con^' 
derable incumbrance, she carries it with her every where, 
if you deprive her of it, she makes the most strenuous ei^ 
forts for its recovery ; and no personal danger can forc^ 
her to quit the precious load. Are her efforts ineffe§^ 
tual? A stupefying melancholy seems to seize her, 
and when deprived of this first object of her cares, 
existence itself appears to have lost its charms. If sHe 
succeeds in regaining her bag, or you restore it to hey, 
her actions demonstrate the excess of her joy. She eager^^ 
ly seizes it, and with the utmost agility runs off with it to 
a place of security. Bonnet put this wonderful attach- 
ment to an affecting and decisive test. He threw a spi- 
der with her bug into the cavern of a large ant-lion, a 
ferocious insect winch conceals itself at the bottom df a 
conical liole constructed in the sand for the purpose of 
catcliing any unfortunate victim that may chance to fall 
in. Hie spider endeavoured to run away, but was ^ot 
sufficiently active to prevent the ant-lion from seizing her 
biig of eggs, which it attempted to j)ull under the swd^ 
She made the most violent efforts to defeat the aim 
invisible foe, and onher part struggled with ktt her might. 
The gluten, however, which fastened her bag, at len|[lil^ 
gave way, and it separated : but the spider instantl^^r^ 
gained it with her jaws, and redoubled her efforts 
scue the pri/c from hpr opponent. It was in vain : the 
^ Hpjl- lion was the slronger of the two, and in spite of all 
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^tad. The imfortunate might haw prescrve<ifi 

life from the enemy: she had but to relinquislu 
^ag, and escape out of tlic pit. But, wonderfulcx- 
' ample of niatcnuil affection ! she preferred allowing her- 
;.self to be buried alive along wid*^‘ the treasure dearer to 
fifer than her existojice ; and it was only by force that Bon- 
^.%et at length with drew her from the unequal conflict. But 
. ’lithe bag of eggs rcinained with the assassin ; and though 
he pushed her repeatedly with a twig of wood, she still 
persisted in continuing on the spot. Life seemed to have 
become a burthen to her, and all her pleasures to liave 
, been buried in the grave which contained the gernie of 
her progeny®! The attachment of this affectionate mo- 
tlier is not confined to her eggs. After tlic young s])idcrs 
are hatched, they make their way out of the bag by an 
orifice, which she is careful to open for them, and with- 
out which they could never escape*^; and then, like the 
young of the Surinam toad {Rana in]m\ they attach them- 
selves in clusters upon her back, belly, head, and even 
legs ; and in this situation, where they present a very sin- 
gular appearance, she carries them about with her and 
feeds them until their first moult, when tliey are big 
chough to provide their own subsistence. I have more 

S j once been gratified by a sight of this interesting spec- 
e ; and iprhen I nearly touched the mother, thus cover- 1 
ed jpy hundreds of her progeny, it was most amusing to 
see them all leap from her back and run away in every 
direction. 

A similar attachment to their eggs and young is mani- 
* Bonnet, ii. 4.35. ^ Dc Gccr, vii. 194. 
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fested by many other sfiecicIA ofthe same tribes partieularly 
of the genera Lycosa and Dolomeda^ W alck. Aranea IttAch 
sericea^ L. [Cltibiona^ Walck.) was found by De Geer iiF 
lier nest witli fifty or sixty young ones, when manilestiiig^ 
nothing of her usual timidity, so obstinately did she per-- 
sist in remaining with t' ^ m, that to drive her away it was 
necessary to cut her wlijlenest in pieces*. 

'.rU 

I must now conduct you to a hasty survey of those in^ 
sects which live together in societies and fabricate dwell- 
ings for the community, such as ants, ^voasps, bees, humble- 
bees, and termites, whose great object (sometimes combined 
indee<l with the storing up of a stock of winter provisions 
for themselves) is the nuU*ition and education of their 
young. Of the proceedings of many of these insects we 
know comparatively nothing. ITiere are, it is likely, 
some hundreds of distinct species of bees which live in so- 
cieties, and form nests of a different and peculiar construc- 
tion. The constitution of these societies is probably as 
various as the exterior forms of their nests, and their ha- 
bits possibly curious in the highest degree ; yet our know- 
ledge is almost confined to the economy of the hive-bee 
and of some species of humble-bees. The same maj^be 
said of wasps, ants, and termites, of which, though th^ 
is a vast variety of different kinds, we are acquainted 
•the history of but a very few. You will Mt therefffi^^ 
expect more than a sketch of the most inteHrlsting 
of affection for their young, manifested by the com^feill^ 
species of each genus. 

One circumstance must be premised with regard 


, •’ Dc Gccr, vii. 2C8. 
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c^ucatlCn of the young of lAost of thote insects which live 
is society, truly extraordinary, and without parallel in 
my other department of nature : namely, that this office, 
under particular circumstances, is not undertaken 
By 4te female which has given birtli to tliem, but by the 
ivorkers, or neuters as they arc sometimes called, which, 
though bound to the offspring of the common mother of 
;/^e society by no other than fraternal ties, exhibit towards 
' ^lem all the marks of Uie most ardent parental affection, 
building habitations for their ase, feeding them and tend* 
ing them widi incessant solicitude, and willingly sacrifi* 
cing their lives in defence of the precious charge. Thus 
sterility itsplf is made an instrument of the preservation 
.and multiplication of species ; and females too fruitful to 
educate all their young, are indulged by Providence with 
a privilege without which nine tenths of their progeny 
must perish. 

The most determined despiser of insects and tlieir con- 
cerns — ^he who never deigned to open his eyes to any 
other part of their economy — ^must yet have observed, 
even in spite of himself, the remarkable attachment which 
the inhabitants of a disturbed nest of an is nuinifest to- 
wards^ certain small white oblong bodies with which it is 
usually stored. He must have perceived that the ants are 
much less intently occupied with providing for tlieir own 
safety, than in carrying off tliese little bodies to a phice of 
security. To effect this purpose the whole community is 
in i^btion, and no danger can divert them from attempt-* 
ing accomplishment. An observer having cut an ant 
’ in two, the poor mutilated animal did not relax in its af- 
fectionate exertions. With that half of the body to which 
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die head remained attached, it contrived previously to ex- 
piring to carry off ten of these white masses into the inte- 
rior of the nest ! You will readily divine that these attrac- 
tive objects are the young of the ants in one of the first ojr 
imperfect states. They are in fact not the eggs, as they are 
vulgarly called, but the puiiac, which the working ants tend 
with the most patient assiduity. But I must give you a 
more detailed account of their operations, beginning with 
the actual eggs. 

These, which arc so small as to be scarcely visible to 
the naked eye, as soon as deposited by the tjiicen ant, who 
drops them at random in her progi’ess tlirougli the nest,, 
are taken charge of by the workers, who immediately seiz^ 
diem and carry them in their mouths, in small parcels, 
incessantly turning them backwards and forward#with' 
their tongue for the purpose of moistening them, widiout 
which tliey would come to nothing. They then hiy tbeAi 
in heaps, which they place in separate apartments and 
constantly tend until hatched into larvm; freqiieiidy in 
the course of the day removing them from one quarter of 
the nest to another, as they reejuire a warmer or cooler, 


a moisteror drier atmosphere; and at intervals broo^g 
over them as if to impart a genial warmth Experi^^t^ 
have been made to ascertain whether these assi^ig^ 
nurses could distinguish their eggs if intermixeS^^Hi 
particles of salt and sugar, which to an or^pry obsel^r * 
they very much resemble ; but the result ^^Mcbnstai^^lfi 
favour of the sagacity of the ants. They invariab^^jj. 
lectedthe eggs &om whatever materials they were 
with, and rc-arranged them as before 


* Huber, 69. ’’ Dc Geer, ii. 1099. ' Gould, 37. 
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New and more severe labours succeed the birth of the 
yourig grubs which are disclosed from the eggs after a 
few ^fiys. The working ants are now almost without re- 
mission engaged in supplying their wants and forwarding 
their growth. Every evening an hour before sunset they 
regularly remove the whole brood, as well as the eggs and 
pupce, which in an old nest all require attention at the 
same time, to cells situatetl lower down in the earth, where 
they will be safe from the cold ; and in the morning they 
as constantly remove them again tow'ards the surface of. 
the nest. If, however, there is a prospect of cold or w^et 
weather, the provident ants forbear on that day transport- 
ing their young from the inner cells, aware that their ten- 
der ftames are unable to withstand an inclement sky. What 
is particularly wwthy of notice in this herculean task, the 
ants constantly regulate their proceedings by the sun, re- 
moving their young according to the earlier or later 
rising and setting of that luminary. As soon as his first 
rays begin to shine on the exterior of the nest, the ants 
that are at the top go below in great haste to rouse their 
companions, whom they strike witli their antennae, or, 
wlfon they do not seem to comprehend them, drag witli 
tfaeit jaws to die summit till a swarm of busy labourers 
every passage. These take up the larvae and pupae, 
^hich they hastily transport to the upper part of their ha- 
^bitotion, they leave them a quarter of an hour, and 

carry them into apartments wliere tliey are shelter- 
,e^TOm the sun’s direct rays 

‘^vere as this constant and unremitted daily labour 
se^ms, it is but a small part of what the affection of the 
Huber, 74* 
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working ants leads them readily to undertake. ThafeeHr , 
ing of the young brood, which rests soldy upon them, is 
a more serious charge. Tlie nest is constantly stored 
with larvm the year round, during all which time, except 
in wmter when the whole society is torpid, they require 
feeding several times a day witli a viscid half^Iigested 
fluid tlmt tlie workers disgorge into their mouths, which 
when hungry they stretch out to meet those of their nurses. • 
Add to which, tliat in an old nest there are generally two 
distinct broods of diflerent ages requiring separate atten- 
tion ; and that the observations of Huber make it proba- 
ble that at one period they require a more substaniS^> 
food than at anodter. It is true that the youngest brood " 
at first want but little nutriment: but still, when w%,con>' . 
sider that diey must not be neglected, that the older broods 
demand incessant supplies, and in a well stocked liest 
amount to 7 or 8000; and that the task of satisfying/all^ 
these cravings, as well as providing for their owti subsist* 
ence, falls to the lot of die working ants, we are almost 
ready tp regard the burthen as greater than can be bor^ 
by such minute agents ; and we shall not wonder at the: 
incessant activity widi which we see diem fora^n^^n 
every side. . 

Their labour does not end here. It is necessaryrlw 
the larvse should be kept extremely clean;^and for .this 
purpose the ants are perpetually passing th^hmguef^d 
mandiblest over their body, rendering them by this mbans 
perfeedy white*. After the young grubs have atj^|i||Kd ■ 
their full growth, they surround themselves with < 

cocoon and become puprn, which, food excepted, recpu^l' 

* Huber, 78. 
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as lYUich attention as in the larva state. Every morning 
diey are transported from the l^ttom of the nest to the 
surface, and every evening returned to their former qiiar- 
t<6rs. And if, as is often the case, the nest be thrown into 
ruins by the unlucky foot of a passing animal, in addition 
to all these daily and hourly avocations, is superadded 
the immediate necessity of collecting the piipse from the 
earth with which they have been mixed, and of restoring 
the nest to its pristine state*. 

Nothing can be more curious than the view of the in- 
terior of a fully peopled ants^ nest in summer, hi one 
l^t are stored the eggs ; in another the pupm are heaped 
up by hundreds in spacious apartments ; and in a third 
we seg the larvm surrounded by the workers, some of 
which feed them, while others keep guard, standing erect 
upon their hind legs with their abdomen elevated in the 
poshion for ejaculating their acid, than which, gunpow- 
^der would not be more formidable to the majority of 
their foes. Some again are occupied in cleaning the 
alleys from obstructions of varioqu kinds; and others 
rest in perfect repose recruiting their strength for new 
labpl^s. 

.^^jQoiltrary to what is observed amongst other insects, 
extrication of the young ants from the silken co- 

’*;,/rhc Russiim. shepherds ingeniously avril themselves of the at- 
t^^y^ntof an|^«their young, for obtaining with little trouble acoU 
lei^o8;of the pupae, which they sell as a dainty food for nightin- 
They scatter an ants* nest upon a dry plot of gr^nd, sur- 
rouilp^with a shallow trench of water, and place on one side of it 
f fefl^pbranches. Under these the ants, having no other alterna- 
tive^ ^Iprefully arrange all their pupae, and in an hour or two the shep- 
herd^'&ds a large heap clean and ready for market. Anderson’s JBr?- 
^ Agrkidlure^ iv. 158, 
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coott which incloses them is imposed upon the workers, 
who are taught by some sensation to us incomprehensi- 
ble, that the perfect insect is now ready to burst frpm 
the shroud, but too weak to effect its purpose unaided. 
When the workers discover that this period has arrived, 
a great bustle prevails in their apartment. Three or , 
four mount upon one cocoon, and with their mandibles . 
begin to open it where the head lies. First they pull off 
a few threads to render the place thinner ; they then 
make several small op^ higs, and with great patience 
cut the tlireads wliicli separate them one by one, till an 
orifice is formed sufficiently large for extracting the pl’i- ' 
soner ; which operation they perform with the utmost 
gentleness. The ant is still enveloped in its pellicle ; this 
the workers also pull ofli carefully disengaging every 
member from its case, and nicely expanding the wings 
of sucli as are furnished with them. After thus liberat- 
ing and afterwards feeding the new-born insects, they 
still for several days watch and follow them every where, 
teaching them to unravel the paths and winding laby- 
rinths of the common habitation “ ; and when the males 
and females at length take flight, these affectionate .step- 
mothers accompany them, mounting with them to the 
summit of the highest herbs, showing the most tender 
solicitude for them, (some even endeavour to retain them,) 
feeding them for the last time, caressin^^^em ; and at 
length, when they rise into the air and disappear, seem- 
ing to linger for some seconds over the footsteps of these 
favoured beings, of whom they have taken such exem- 
plary care, and whom they will never behold again**. 

» Huber, 83. Ibid. 93. 
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. I^»the above account, exclusive of the bare fact of their 
layii^ the eggs, no mention is made of the female ants, 
the real parents of the republic. You are not from this 
lo suppose that they never feel the inlkicncc of this di- 
vine principle of love for their offspring. When, indeed, 
a colony is established and peopled, they have enougli 
to do to furnish it with eggs to produce its necessary 
supply of future females, males ' 'vorkers; which, ac- 
cording to Gould, arc laid at three <liilercut seasons 
This is the ordinary duty assigned to them by Provi- 
dence. Yet at the first formation of a nest, the female 
acts the kind part, ami performs ail the maternal offices 
which I have just described as peculiar to the workers ; 
and it is only when these become sufficiently minieroiis 
to relieve her, that she resigns this cliavge and devotes 
herself exclusively to oviposition^’. 

There is one circumstance occin i lng at tliis period of 
tlieir history, w'hich aflbrds a very affecting exampfe of 
the self-denial and self-devotion of tlicse ailmirable crea- 
tures. If you have paid any attention to what is going 
forward in an ant-hill, you will have observed some larger 
^than the rest, which at first sight appear, as well as the 
workers, to have no wings, but which upon a closer ex- 
amination exhibit a small portion of their base, or the 
sockets in whicli they were inserted. These are lemales 
that, have casl^ their wings, not accidentally but by a 
voluntary act. When an ant of this sex first emerges from 
the pupa, she is adorned with two pair of wings, the up- 
per or outer pair being larger than her bodj\ With 


* p. 


'* 1 10 . 
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these, when a virgin, she is enabled to traverse the fields 
of ether, surrounded by myriads of the other sex, who 
are candidates for her favour* But when once connu- 
bial rights are celebrated the unhappy husband dies, 
the widowed bride seeks only how she may provide for 
tlieir mutual ofispring. Panting no more to join the choir 
of aerial dancers, her only thought is to construct a sub- 
terranean abode in which she may deposit and attend 
to her eggs, and cherish her embryo young, till, having 
passed througli their various changes, they arrive at thei]^ 
perfect state, and she can devolve ujK)n them a portion 
of her maternal cares. Her ample wings, which before 
were her chief ornament and the instruments of her plear 
sure, are now an incumbrance which incommode her in 
the fulfilment of the great duty uppermost in her mind ; 
she therefore, without a moments hesitation, plucks them 
from her shoulders. Might we not then address females 
who have families, in words like those of Solomon, Go 
to the ant, ye mothers^ consider her ways and be wise? ” 

M. P. Huber was more than once witness to this pro- 
ceeding. He saw one female stretch her wings with a 
strong effort so as to bring them before her head-r^he 
then crossed them in all directions — ^next she reversed 
them alternately on each side— at last, in consequence of 
some violent contortions, the four wings fell at the same 
moment in his presence. Another, h^^ition to these 
motions, used her legs to assist in tlie *. 

• Huber, 109.-~Gould had long before Huber observed that fe- 
male ants cast their wings, pp. 59, 63, 64. I have frcqiitetly ob- 
served them, sometimes with only one wing, at others with only iQrag- 
ments of the wings ; and again, at others they were so completely 
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Ulus, from the very moment of tlie extrusion of the 
egg to tlie maturity of the perfect insect, are the ants 
lii^emittingly occupied in die care of the young of the 
society, and that with an ardour of affectionate attach- 
ment to whicli, when its intensity and duration are taken 
into the account, we may fairly say tliere is notliing pa- 
rallel in the whole animal world Amongst birds and 
quadrupeds we have instances of affection as strong per- 
haps while it lasts, but how much shorter the period du- 
ring which it is exerted ! In a month or two the young 
of the former require no further attention ; and if in a 
^te of nature some of the latter give suck to their off- 
spring for a longer period, it is on their parts without 
ef&rt or labour; and in. both cases the time given up to 
their young forms a very small part of the life of the ani- 
mal. But the little insects in question not only spend a 
greater portion of time in the education of their progeny, 
but devote even the whole of their existence, from their 
birth to their death, to this one occupation ! 

Tlie common hive-bee and the wasp in their attention 
to Aeir young exhibit the same general features. Both 
” buil 4 for their reception hexagonal cells, differing in size 
^cO^ng to the future sex of the included grubs, which 
as soon as hatched tliey both feed and assiduously tend 
until tlieir tr^^ ^ ormation into pupa*. There are pecu- 
li^ldes, holHP?, in their modes of procedure, which re- 
quire a distinct notice. 

iRie economy of a nest of wa^s differs from that of 

‘ 

pif u>j ojr, that it could not be known that they formerly had them, 
only by the sockets in which they were inserted, 

* Huber, 93. 
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bees, in that the eggs arc hud not by a single mother or 
queen, but by several ; and that these mothers take the 
same care as the workers in feeding the young grubs : 
indeed those first hatched are fed entirely by the female 
which produced them, the solitary founder of the colony. 
The sole survivor probably of a last year’s sw^arm of many 
thousands, this female, as soon as revived by the w^armth 
of spring, proceeds to construct a few cells, and deposits 
in them the eggs of working wasps. The eggs are co- 
vered with a gluten, which fixes them so strongly against 
the sides of the cells, that it is not easy to separate them 
unbroken. These eggs seem to reijuire care from the 
time they are laid, for the wasps many times in a day 
put their heads into the cells which contain them. When 
they are lialched, it is amusing to witness the activity 
with wliich the female runs from cell to cell, putting her 
head into those in which the grubs are very young, while 
tliose that are more advanced in age thrust their heads 
out of their cells, and by little movements seem to be 
asking for their food. As soon as they receive their por- 
tion, they draw' them back and remain quiet. These she 
feeds until they become pupae; and within twelve hours 
after being excliuled in their perfect state, they eagerly 
«et to work in constructing fresh cells, and in lightening 
the burthen of their parent hy assisting her in feeding 
the grubs of otlier workers and females i||^h are by this 
time born. In a few weeks the society will have receiveil 
an accession of several liiindred workers and many females, 
which without distinction Bfiply themselves to provide 
f4H)d for the growing gnilis, now' become exceedingly nu- 
merous. With this object in view', as they collect little 
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or no honey from flowers, they arc constantly engaged 
in predatory expeditions. One party will attack a hive 
of bees, a grocer’s sugar hogshead, or other saccharine 
repository ; or, if tliese fail, the juice of a ripe peach or 
pear. You will be less indignant than fonncrly at these 
audacious robbers now you know that self is Ij^llc con- 
sidered in their attacks, and that j'our ravaged fruit has 
supplied an exquisite banquet to the most tender grubs 
of the nest, into whose extended mouths the successful 
marauders, running with astonishing agility from one cell 
to another, disgorge successively a small portion of their 
booty in the same way that a bird supplies her young*. 
Another party is charged with providing more substan- 
tial aliment for the grubs of maturer growth. These wage 
war upon bees, flies, and even the meat of a butcher’s 
stall, and joyfully return to the nest laden w’ith the well- 
filled bodies of the former, or pieces of the latter as 
large as they can carry. This solid food they distribute 
in like manner to the larger grubs, which may be seen 
eagerly protruding tlicir heads out of the cells to receive 
the welcome meal. As wasps lay up no store of food, 
these exertions are the task of every day during the sum- 
mer, fresh broods of grubs constantly succeeding to those 
which have become pupsc or perfect insects ; and in au- 
tumn, wheiuJ^ colony is augmented to 20 or 30,000, 
and the gruo^f^ proportion, the scene of bustle which 
it presents may be readily conceived. 

Though such is the love of wasps for their young, that 
if their nest be broken alirtSst entirely in pieces they will 

* See Willui^hhy in Hai. Hist, Jus, and Ueauiu. 



374 * AFFECTION OF INSECTS FOR THEIR YOUNG. 

not abandon yet when the cold weather approaches, 
a m|^choly cliange ensues, followed by a cruel cata- 
strophe, which at first you will be apt to regard as ill 
comporting with this affectionate character. As soon as 
the first sharp frost of October has been felt, the exterior 
of a wasp’s nest becomes a perfect scene of horror. The^ 
old wasps drag out of the cells all the grubs and unre- 
lentingly destroy them, strewing their dead carcases 
around the door of their now desolate habitation. ‘‘ What 
monsters of cruelty !” I hear you exclaim, what de- 
testable barbarians ! ” But be not too hasty. When you 
have coolly considered the circumstances of the case, you 
will view this seemingly cruel sacrifice in a difierent light. 
The old wasps have no stock of provisions : the benumb- 
ing hand of winter is about to incapacitate them from ex- 
ertion ; while the season itself affords no supply. What 
resource then is left ? Their young must linger on a 
short period, suffering all the agonies of hunger, and at 
length expire. They have it in their power at least to 
shorten the term of this misery — ^to cut off its bitterest 
moments. A sudden death by their own hands is com- 
paratively a merciful stroke. This is the only alternap- 
tlvc ; and thus, in fact, this apparent ferocity is the last 
effort of tender affection, active even to the end of life. 
1 do not mean to say that this train of r^j^pning actually 
passes tlirough the mind of die wasps. It is more cor- 
rect to regaril it as having actuated the benevolent Au- 
thor of the instinct so singularly, and without doubt so 
wisely, excited. Were a ni^t of wasps to survive the 


^ Kt'Huin, vi. 1 7-1. 
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winter, they would increase so rapidly, that not only 
would all the bees, flies, and other animals on which they 
prey, be extirpated, but man himself find them a gj^vous 
pest. It is necessary, therefore, that the great mass ^ould 
annually perish ; but that they may suffer as little as jx>s- 
sible, the Creator, mindful of the happiness of the smallest 
of his creatures, has endowed a part of the society, at the 
destined time, with the wonderful instinct which, i)re- 
viously to their own death, makes them the executioners 
of the rest. 

Wasps in the construction "of their nests have solely 
in view the accommodation of their young ones ; and to 
these their cells are exclusively devoted. Bees^ on the 
contrary, (I am speaking of the common hive-bee,) ap- 
propriate a considerable number of their cells to the re- 
ception of honey intended for the use of the society. Yet 
the education of the young brood is their chief object, 
and to this they constantly sacrifice all personal and sel- 
fish considerations. In a new swarm the first care is to 
build a series of cells to serve as cradles ; and little or 
no honey is collected until an ample store of bee-bread^ 
as it is called, has been laid up for their food. This bee- 
bread is composed of the pollen of flowers, whicli the 
workers are incessantly einpk)yed in gathering, flying 
from flower to flower, brushing from the stamens their 
ydilow treajjlMIfe, and collecting it in the little baskets with 
which theirmnd legs are so admirably provided ; then 
hastening to the hive, and having deposited their booty, 
returning for a new’ load. The provision thus furnished 
by one set of labourers ^ carefully stored up by another, 
until the eggs which the (pieen-bce has laid, and which 
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adhering by a glutinous covering she places nearly up- 
right in the bottom of the cell, are hatched. With this 
bee-b^l^ad after it has undergone a conversion into a sort 
of whitish jelly by being received into the bee’s stomachy 
where it is probably mixed with honey* and regurgitated, 
the young brood immediately upon their exclusion, and 
until their change into nymphs, are diligently fed by 
other bees, which anxiously attend upon them and seve- 
ral times a day afford a fresh supply. Different bees are 
seen successively to introduce their heads into the celb 
containing them, and after remaining in that position 
some moments, during which they replace the expended 
provision, pass on to those in the neighbourhood. Others 
often immediately succeed, and in like manner put in 
their heads as if to see that the young ones have every 
thing necessary ; which being as^rtained by a glance^ 
they immediately proceed, and stop only when they find . 
a cell almost exhausted of food. That the office of these 
purveyors is no very simple affair will be admitted, when 
it is understood that the food of all the grubs is not the 
same, but that it varies according to their age, being in- 
sipid when they are young, and, when tiny have nearly 
attained maturity, more sugary and somewhat acid. The 
larva! destined tor queen-bees, too, recjuire a food alto- 
gether different IVoiii that appropi’iated to those of drones 
and workers. It may be recognised by sharp and 
pungent Uiste. 

8o accurately is the supply of food proportioned to 

^ It is not unlikely dial it may unckgrgo some other alteration in 
the hoc’s stomach, which may possibly secrete some peculiar sub- 
iitaiu‘0, as John Iliiiiter discovered that the crop of the pigeon does. 
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the wants of tlie larvae, that when tliey have attained 
their fiill growth and are ready to become nymphs, not 
an atom is left unconsumed. At this period, intu||ively 
known to their assiduous foster-parents, they terminate 
their cares by sealing up each cell with a lid of wax, 
convex in those containing the larvae of drones, and nearly 
flat in those containing the larva; of workers, beneath 
which the inclosed tenants spin in security their cocoon. 
— In all these labours neither the queen nor the drones 
take the slightest share. They fall exclusively upon the 
.Workers, who, constantly called upon to tend fresh broods, 
as those brought to maturity arc disposed of, devote 
nearly the whole of their existence to these maternal of- 
fices. 

Humble-bees^ i which in respect of their general policy 
must, when compared with bees and wasps, be regarded 
as rude and untutored villagers, exhibit nevertheless marks 
of affection to their young quite as strong as their more 
polished neighbours. The females, like those of wasps, 
take a considerable share in their education. When one 
of them has witli great labour constructed a commodious 
waxen cell, she next furnishes it with a store of pollen 
moistened with honey ; and then having deposited six or 
seven eggs, carefully closes the orifice and minutest in- 
terstices with wax. But this is not the whole of her task. 
By a strange, instinct, which, however, may be necessary 
to keep the pb^nilation within due bounds, the workers, 

» Dr. Johnson was ignorant of the etymology of this word. It is 
.clearly derived from the Gormill Hummel or Hummel Biette, n name 
probably given it from its sound. Our English name would be more 
dgnillcunt were it altered to Hinnwhig-hee or Boomiug^bce. 
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while she is occupied in laying her eggs, endeavour to 
seize them from her, and, if they succeed, greedily devour 
them. To prevent this violence, her utmost activity is 
scarcely adequate ; and it is only after she has again and 
again beat off the murderous intruders and pursued them 
to the furthest verge of the nest, that she succeeds in her 
operation. When finished, she is still under the neces- 
sity of closely guarding the cell, which the gluttonous 
workers would otherwise tear open, and devour the eggs. 
This duty she performs for six or eight hours with the 
vigilance of an Argus, at the end of w hich time they los^ 
their taste for this food, and will not touch it even when 
presented to them. -Here the labours of the mother 
cease, and are succeeded by those of the workers. These 
know the precise hour when the grubs have consumed 
their stock of food, and from tha1t"4me to their maturity 
regularly feed them with either honey or pollen, intre^^v 
duced in their proboscis through a small hole in the co- 
ver of the cell opened for the occasion and then care- 
fully closed. 

They are equally assiduous in another operation. As 
the grubs increase in size the cell which contained them 
becomes too small, and in their exertions to be more at 
ease they split its thin sides. To fill up these breaches 
as fast as they occur with a patcli of wax^^ the office of 
the workers, who are constantly on the w^at^i to discover 
w'hen their services are wanted; and thus the cells daily 
increase in size, in a way which to an observer ignorant 
of the process se^s very extraordinary. 

The last duty of these affectionate foster-parents is to 
assist the young bees in cutting open the cocoons w'hich 
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have inclosed tliem in the state of pupa:. A previous la^ 
hour however must not be omitted. The workers adopt 
similar measures with the hive-bee for maintaining the 
young pupae concealed in these cocoons in a genial tem- 
perature. In cold weather and at night they get upon 
them and impart the necessary warmth by brooding over 
them in dusters. Connected widi this part of their 
domestic economy, M. P. Huber, a worthy scion of a 
celebrated stock, and an inheritor of tlic science and ine- 
‘ rits of the great Huber as well as of his name, in his ex- 
cellent paper on these insects in the sixth volume of the 
Linnean Transactions, from which most of these facts are 
drawn, relates a singularly curious anecdote. 

In the course of his ingenious and numerous experi- 
ments, M. Huber |^t under a bell-glass about a dozen 
^ humble-bees without any store of wax, along with a comb 
of about ten silken cocoons so unequal in height that it 
was impossible the mass should stand firmly. Its un- 
steadiness disquieted the humble-bees extremely. Their 
afi'ection for their young led them to mount upon the co- 
coons for the sake of imparting warmth to the inclosed 
little ones, but in attempting this the comb tottered so 
violently that the scheme was almost impracticable. 1 o 
remedy this inconvenience, and to make the comb slead}^ 
they had jreeburse to a most ingenious expedient. Two 
or three &es got upon the comb, stretched themselves 
over its edge, and with their lieads downwards fixed 
their fore feet on the table upon which it stood, ivhilst 
with their hind feet they kept it from falling. In this 
constrained and painful posture, fresh bees relieving tlieir 
comrades when weary, did these afl’cetionate little insects 
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sufpport the comb for nearly three days ! At the end 
. of this period they had prepared a sufficiency of wax 
with which they built pillars that kept it in a firm pdfei- " 
tion: but by some accident afterwards diese got dis- 
placed, when they had again recourse to their former ^ 
manoeuvre for supplying their place, and this operation 
they perseveringly continued until M. Huber, pitying 
their hard case, relieved them by fixing the object of 
their attention firmly on the table*. 

It is impossible not to be struck with tlie reflection 
that this most singular fact is inexplicable on the suppo- 
sition that insects are impelled to their operations by a 
blind instinct alone. How could mere machines have 
thus provided for a case which in a state of nature has 
probably never occurred to ten jtr^ts of humble-bees 
since tlie creation ? If in this inst£ice these little ani- 
mals were not guidetl by a process of reasoning, what 
is the distinction between reason and instinct? How 
could the most profound architect have better adapted 
tlie means to the end — how more dexterously shored up 
a tottering eclifice, until his beams and his })rops were in 
readiness? 

With respect to the operations of the termites in rear- 
ing tlieir young I have not much to observe. All that 
is known is, that they build commodious for their 
reception, into which the eggs of the queen are conveyed 
by the/ workers as soon as laid, and where when hatched 
they are assiduously fed by them until they are able to 
provide for thems^^s. 


“ Linn, Trans, vi. S47 See, 
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lu concluding this subject, it may not lie superlluous 
to advert to an objection which is sometimes thrown out 
against regarding with any particular sympathy the ai- 
iectlon of the low'er animals to their young, on the ground 
that this feeling is in tliem the result of corporeal sen- 
sation only, and wholly different from that love which 
human parents feci for their offspring. It is true tliat 
the latter involves moral considerations which cannot 
have place in the brute creation ; hut it would puzzle 
such objectors to explain in what resjiect the affection 
which a mother feels lor lier new-born infant the mo- 
ment it has seen the light, differs from that of an insect 
for its progeny. Hie affection of both is purely pliysi- 
cal, and in each case springs from sensations. interwoven 
by the Creator in the constitution of his creatures. If 
the parental love of ftc former is w^orthy of our leiuler- 
est sympathies, that of the latter cannot be undeserving 
of some portion of similar feeling. 


1 am, 8cc. 
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02^ THE FOOD OF INSECTS. 

Insects Uke other animals draw tlieir food from the 
vegetable and animal kingdoms ; but a very slight survey 
will suffice to show that they enjoy a range over far 
more extensive territories. 

To begin with the vegetable kingdom. — Of this vast . 
field the larger animals are confiit^ to a comparatively 
small portion. Of the thousands of plants which clothe 
the face of the earth, when we have separated tlie grasses 
and a trifling numb^ of herbs and shrubs, the rest are 
disgusting to them, if not absolute poisons. But how 
infinitely more plenteous is the feast to which Flora in- 
vites the insect tribes ! From the gigantic banyan which 
covers acres with its shade, to the tiny fungus scarcely 
visible to tlie naked eye, Uie vegetable creation is one 
vast banquet at which her insect guests sit down. Per- 
haps not a single plant exists which ddi^ not afford a 
delicious food to some insect, not excluding even those 
most nauseous and poisonous to other animals — ^the acrid 
euphorbias, and lurid henbane and nightshade. Nor 
is it a presumptiB^ supposition that a considerable pro- 
portion of these vegetables were created expressly for . 
their entertainment and support. The common nettle 
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is of little u$e either to mankind or the larger animals, 
but you will not doubt its imjwrtance to the class of in- 
sectg, when toUl that at least thirty distinct species feed 
upon it But this is not all. The larger herbivorous 
^pimals are confined to a foliaceous or farinaceous diet, 
'^ley can subsist on no other part of a plant tliiui its 
leaves and seeds, eitlier in a recent or dried state, with 
the addition sometimes of the tender twigs or bark. 
Not so the insect race ; to diflerent tribes of which every 
part of a plant supplies appropriate food. Some attack 
its roots; others select the trunk and branches; a third 
class feed upon the leaves; a fourth with yet more deli- 
' cate appetite prefer the flowers; and a fifth the fruit or 
seeds. Even still further selection takes place. Of those 
»ivhicli feed upon the roots, stem, and branches, of vege- 
tables, some larvae ^^nly the bark {Sphinx api/m^mis^ 
&c.), others the alburnum {Tortrix W(ebcrana\ others 
the exuding resinous or other excretions {T'inca Itcsi- 
nella\ a third class the pidi {No^ua Ochraceago^ Le]i. 
Brit), and a fourth penetrate into the heart of the solid 
wood {Ctramhjees), Of those which prefer the leaves, 
some taste nothing but the sap which fills their veins 
(Aphides in all their states), others eat only the paren- 
chyma, never touching the cuticle (subcutaneous Tinea\ 
others only die lower surfiice of the leaf (many T'ortriccs\ 
Ivhile a fourtfl 'description devour the whole substance of 
the leaf (most Lepidoptera). And of the flower-feeders, 
while some eat the very petals {Noctua Vn basci^ Lmaria;^ 
&c.), others in their perfect state sele^^he pollen which 
• swells the anthers (bees, LepturaCy 7{T^Moi'della\ and a 
still larger class of these the honey secreted in the 
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nectaries (most of the Lepidopiet^a^ ^ij^^ptera^ and 
Diptera). 

Nor are insects confined to vegetables in their recent 
or unmanufactured state. A beam of oak when it has 
supported the roof of a castle five hundred years, is as 
n^cb to the taste of some, (Anobia^) as the same tree 
was in its growing state to that of others ; another class 
{Plini) would sooner feast on the herbarium of^Brunfel- 
sius, than on the greenest herbs that grow ; and a third 
{Thiea^ Termites)^ to whom 

a river and a sea 

Are a dish of tea^ 

And a kingdom bread and butter/* 

would prefer the geographical treasures of Saxton or 
Speed, in spite of their ink and alum, to the freshest rind 
of the flax plant. — The larva of a little fly {Mused cellar 
ris ? L. Oinopota cellaris^ Kirby), whose economy, as I 
can witness from iny^own observations, is admirably de^r , 
scribed by Mentzelius*, disdains to feed on any thing but * 
wine or beer, which like Boniface in the play it may be 
said both to eat and drink, though, unlike its toping 
counterpart, indiflerent to the age of its liquor, which 
whether sweet or sour is equally acceptable. 

A diversity of food almost as great may be boasted by 
the insects which feed on animal substances. Some 
(flesh-flies, carrion-beetles, &c.} devour dead carcases 
only, which they will not touch until imbued with the 
haul gout of putridity. Others, like Mr. Bruce^s Abys- 
sinians, preferrii^Eheir meat before it has passed through , 

» Ephem. Gerwmt. An xii. Ohs, 58. Riu. Hisi, 361. 
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the hands of the butcher, select it tVoin living victims, 
and may with justice pride themselves upon the peculiar 
freshness of their diet. Of these last, different tribes 
follow different procedures. The Ichneumons devour 
the flesh of the insects into which they have insinuated 
themselves. Some of the CEstri, fixed in a spacious 
apartment beneath the skin of an ox or deer, regale 
themselves on a purulent secretion with which tliey are 
surrounded. Others of the same tribe, partial to a higher 
temperature, attach themselves to the interior of the sto- 
mach of a horse, and in a bath of chyme of 102 degrees 
of Fahrenheit revel on its juices. Tlie various species 
of horse-flies {Tabanm ixnA Stomoxys^ F.) dart their sharp 
lancets into the veins of quadrupeds, and satiate tliem- 
' selves in living streams ; while the gnat, the flea, the bug, 
and die louse, plunge their proboscis even into those of 
us loi’ds of the creation, and banquet on “ the ruddy 
drops which warm our hearts.” Some make their re- 
past upon birds only, as the fly of the swallow, and otlier 
Ornithomijice^ Latr., and the bird-louse (Nmnus^ Ilerm.); 
insects nearly allied, though one is dipterous and the 
other apterous. And a most singular animal belonging 
to tlie latter tribe {Nycteiibia VespertiUonh^ Latr.) re- 
venges upon the bat its ravages of the insect world®. 
Another numerous class kill their prey outright, cither 
devouring its solid parts, as the Carabid(B^ Stapliyli’- 
nid^j &c., or imbibing its juices only, as the infinite 
hordes of the field-bug tribe. And the larvae of the gnat, 
Stratyomys, and other flies aquatic iij^^liat state, the le- 
* viathans of the world of animalcules, swallow whole hosts 
-• I/mu. Tram. xi. 11. /. .*5./. 5 — 7. 
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of these minute inhabitants of pools and ponds at a gulp, 
causing with their oral apparatus a vortex in the water, 
down which myriads of victims are incessantly hurried 
into their destructive maw. 

But not only animals themselves, almost every animal 
substance that can be named is the apju'opriate food of 
some insect. Multitudes find a delicious nutriment in 
excrements of various kinds. Matters apparently so in- 
digestible as hair, wool, and leather, are the sole food of 
many moths in the larva state ( Tinea tapetzella^ pelUo^ 
nella^ &c.). Even feathers are not rejected by others ; 
and the grub of a beetle {Byrt htis MuseBoinm^ L.), with 
powers of stomach which the dyspeptic sufferer may 
envy, will live luxuriously upon horn *. 

For tlie most part, insects feeding upon animal sub- 
stances will not touch vegetables, and vice versa. You must 
not however take tlie rule without exceptions. Many 
caterpillars (as those of Noctua derasa^ Delphiniiy &c.), 
though plants are their proper food, will occasionally 
devour other caterpillars, and sometimes even their own 
species. The large green grass-hopper {JLocusta viridis* 
simay F.), and probably others of the order, will eat 
smaller insects as well as its usual vegetable food** ; so 
also will the larvae of many Phryganece, Tenthredo mar- 
ginelluy F., as I was last summer amused by witnessing, 
like many Scatophageey sips the nectar of umbelliferous 
plants only till a fly comes within its reach, pouncing 
upon which it gladly quits its vegetable for an animal 
repast. Ptinus rubellusy Ent. Brit., which ordinarily feeds 
upon wood, was, as I before mentioned, once found by 

* De Geer, iv. 210. ** Brahm, Insekten Kalendery i. 190. 
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Mr. Sheppard in great abundance living upon the dried 
Cantharides {Lijtta vesicatoria) of the shops. On the 
other hand, Necropkorm mortuorum^ which subsists on 
carcases, and many other carnivorous species, will make 
a hearty meal of a putrid fungus ; Ptmus Fur devours in- 
differently dried birds or plants, not refusing even to- 
bacco ; and from the impossibility that one of a million 
of the Innumerable swarms of gnats which abound in 
swampy places, particularly in regions which but for 
them would be lost to sensitive existence, should ever 
taste blood, it seems clear that they are usually contented 
with vegetable aliment. Indeed the males, as well as 
those of Tabanus of which even the females readily im- 
bibed the sugared fluid offered to them by llcaumur*, 
never suck blood at all ; so that they must either feed on 
vegetable matter, which in fact I have observed them to do, 
or fast during their wdiole existence in the perfect state. 

Though insects, generally considered, have thus a 
much more extensive bill of fare tSan the larger animals, 
each individual species is commonly limited to a more 
restricted diet. Many both of animal and vegetable 
feeders are absolutely confined to one kind of food, and 
cannot exist upon any other. The larva of (Estriis Equi 
can subsist no where but in the stomach of tlie horse or 
ass, which animals therefore this insect might boast with 
some show of reason to have been created for its use 
rather than for ours, being to us useful only, but to it 
indispensable. The larvas otSjpphm Pyrastri L.) 

according to De Geer eat no other Aphis but that of the 
rose*’. Most Ichneumons and Spheges prey each upon 
» Rcaum. iv. 280. De Geer.vi. 112. 

2 c 2 
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a single species of insect only, which therefore they would 
seem to have been formed for the express purpose of 
keeping within due limits. Reaumur mentions having 
once found in a parcel of decaying wood the nests of six 
different kinds of Sphex, each of which was filled with 
flies of a distinct species®. Cerceris auritus^ Latr., and 
Philanthus latus^ Panz., in the larva state feed solely on 
the Curculio tribe of Coleoptera^ the latter being restrict- 
ed even to the short-rostrum'd family, as C. picipes^ ran- 
cusj &c.**, while Bembex rostratai another hymenopte- 
rous insect, selects flies, as Mmca Casar, &c. ^ 

A very large proportion of species, however, arc able 
to subsist on several kinds of food. Amongst the carni- 
vorous tribes, it is indifterent to most of those wliich prey 
upon putrid substances from what source they have been 
derived : and the pi'edaceous genera, such as Libellula^ 
Cantharn^ Emph\ Aranea^ &c. will attack most smaller 
insects inferior to them in strength, not excepting in 
many instances their own species. The wax-moth larva 
{Galleria Cereana) will for want of wax eat paper, wafers, 
wool, : another Tinea described by Reaumur, and 
before adverted to, attacks chocolate®, which cannot have 
been its natural food, even selecting that most highly 
perfumed ; and the Tineac which devour dressed w^ool, 
but happily for the farmer and wool-stapler refuse it 
when unwashed, must have existed when no manufac- 
tured wool was accessible. — The vegetable feeders are 

* Reauni. vi. 271. 

** (Braunschweig 1790), p. (i. 

'' Latreille, (Ms*, sur Irs llymmoptcres^ Amt, dc Mm. xiv. 412. 

^ Heaiim. iii. 2.>7 * lOiJ. iii. 277. 



rOOD OF INSECTS. 


389 


under greater restrictions, yet probably the majority can 
subsist on different kinds of food. This is certainly true 
of most lepidopterous larva?, several of which ns well ns 
many Coleoptcra [Haltica oleracca^ &c.) are polyphagous, 
eating almost every plant. It is worthy of remark, how- 
ever, that when some of these have fed for a lime on one 
plant they will die rather than eat another, which would 
have b&n perfectly acceptable to them if accustomed to 
it from the first*. Here too it must be borne in mind, 
that by far the greater part of insects feed upon difTerent 
substances in their difierent slates of existence, eating 
one kind of food in the larva and another in the imago 
state. This is the case with the whole order Lcpidoptc- 
ra^ which in the former eat plants chiefly, in the latter 
nothing but honey or the sweet juices of fruit, wliich they 
have often been observed to imbibe ; and the same rule 
obtains also in regard to most dipterous and hymenopte- 
rous insects. Those which eat one kind of food in both 
states, are chiefly of the remaining orders. 

I have said that insects, like other animals, draw their 
subsistence from the vegetable or animal kingdoms. But 
1 ought not to omit noticing that some authors have con- 
ceived that several species feed upon mineral sul)stances. 
Not to dwell upon Barchewit/Zs idle talc of East Indian 
ants which cat iron'’, or on the stone-eating caterpillars 
recorded in the Memoirs of the French Academy^, which 
are now known to erode the walls on which they are 
found, solely for the purpose of forming their cocoons ; 
Reaumur and Swammerdam have both stated the food 
of the larviE of Ep/icmcra: to be earth, that being the 
onlv substance ever found in their stomachs and in- 
Reaiun. ii. .324. I.cs>er, L. i. ‘ \. 45S 
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testines which are filled with it. This supposition, which 
if correct renders invalid the definition by which Mirbel 
(and my friend Dr. Alderson of Hull long before him) 
proposed to distinguish the animal and vegetable king- 
doms, is certainly not inadmissible ; for, though we might 
not be inclined to give much weight to Father Paulian’s 
history of a flint-eater who digested flints and stone*, the 
testimony of Humboldt seems to prove that the human 
race is capable of drawing nutriment Irom earth, which, 
if the odious Ottomaqucs can digest and assimilate, may 
doubtless afford support to the larvae of Ephemerae. Yet 
after all it is perhaps more probable that these insects 
feed on the decaying vegetable matter intermixed with 
the earth in which they reside, from which after being 
swallowed it is extracted by tlie action of the stomach : 
like the sand that, from being found in a similar situ- 
ation, Borelli erroneously supposed to be the food of 
many Testacea, though in fact a mere extraneous sub- 
stance. 

The majority of insects, eitlier imbibing their food in 
a liquid state, or feeding on succulent substances, require 
no aqueous fluid for diluting it. Water, however, is es- 
sential to bees, ants, and some other tribes, which drink 
it with avidity ; as well as in warm climates to many Le^ 
pidoptera^ wliich are there chiefly taken in court yards, 
near the margins of drains, &c. Even some larvae which 
feed upon juicy leaves have been observed to sw-allow 
drops of dew; and one of them [Bombpx pot ataria^ w'hich 
(according to Goedart) after drinking lifts up its head 
like a hen, has received its luunc from this circumstance. 
That it is not the mere want of succulencv in the food 
■ Diettonnaire Vh/sique, 
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which induces the necessity of drink, is plain from those 
larvae which live entirely on substances so dry that it is 
almost unaccountable whence the juices of their body are 
derived. The grub of an Anobium [Ptinus^ L.) will feed 
for months upon a chair that has been baking before the lire 
forhalf a century, and from which even the chemist's retoi t 
could scarcely extract a drop of moisture; and will yet 
have its body as well filled with fluids as that of a leaf-led 
caterpillar. 

By far the greater part of insects alw^ays feed them- 
selves. The young how^ever of those which live in socie- 
ties, as the hive- and humble-bees, wasps, ants, &c. are 
fed by the older inhabitants of the community, which also 
fretjuently feed each other. Many of these lust insects are 
distinguished from the majority of tlieir race, whicli live 
from day to day and take no thought for the morrow, by 
the circumstance of storing up food. Of those w hich feed 
themselves, the larger proportion have imjioscd upon them 
the task of providing for their own wants; but the tribe 
of Spheges, wild bees, and some others, are furnished 
in the larva state by the parent insect with a supply of 
food sufficient for their consumption until they have at- 
tained maturity. 

As to tlieir time of feeding, insects may In' divided into 
three great classes ; the day-teeders, the nigiit-leeders, and 
those which feed iiidifterently at all times. You have been 
apt to think, I dare say, that when the sun's w^ariner beams 
have waked the insect youth, and 

“ Ten thoiisHiul forms, ten thousaiui iliffercnt tribes. 

People the bhi/e,” 

you see before you the whole insect world. You are imt 
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aware llml a host as numerous shun the glare of day, and, 
like the votaries of fashion, rise not from their couch until 
their more vulgar brethren have retired to rest. While 
the painted butterfly, the “fervent bees,” luidthc quiver- 
ing nations of flies, which sport 

** Thick in yon stream of light, a thousand ways, 

Upward and downward thwarting and convolved,” 
love to bask in the sun’s brightest rays, and search for 
their food amidst his noontide tervor, im immense multi- 
tude stir not before the sober time of twilight, and eat 
only when night has overshadowed the earth. Then only, 
the vast tribe of moths quit their hiding-places ; “the shard- 
born* beetle with his drowsy hum,” accompanied by nu- 
merous others of his order, sallies forth ; the airy Tipulm 
institute their dances ; and the solitary spider stretches his 
net. All these retire into concealment at the approach 
of light. — Somefew \iiY\ay{Noclua cxcla7naiiornsj&ic.)hsi\e 
similar habits, and those of one singular genus before ad- 

* In the controversy between the commentators on Shakespeare, as 
to whether shard* means wing-cases, dung, or a fnigment of earthen- 
ware, and whether horn should be spelled with or without the c, it 
might have thrown some weight into the scale of those who contend 
for the orthography adopted above, and that the meaning of shard in 
this place is dung, if they had been aware that the beetle 
stercorarius) is actually born amongst dung, and no w'licrc else ; and 
that no beetle which makes a hum in flying can with propriety be said, 
as Dr. Johnson has interpreted the epithet in his Dictionary, " to be 
born amongst broken stones or pots.” That Shakespeare alluded to 
the Beetle, and not to the Cockchafer (Jl/c/o/owZ/ifz 7'iifgftris), seems 
clear from the fact of the former being to be heard in all places almost 
every fine evening an the summer, while the latter is common only in 
particular districts, and at one period of the year. S, 

* S/iarn is ihe common name of cow-dung in the North : therefore 
Shakespeare probabl} wrote sharnA>oni, Mr. MavLeajf, 
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verted to {Nyctcrobhis) are remarkable lor providing in 
the night a store of food which they consume in the day; 
but to the generality of these the period of feeding is in- 
different, and most of them seem to eat with little inter- 
mission night and day. 

Insects like other animals take in their food by the 
mouth (in ChcnncswwA Cocciis^ indeed, the rostrum seems 
to be inserted in the breast, between the fore-legs), but 
there is one exception to this rule. The singular Acarus 
vegetafiSy which is such a plague to some beetles, derives 
its nutriment from them by means of a filiform pedicle or 
umbilical cord attached to its anus ; and what increases 
the singularity, sometimes several of these Acari form a 
kind of chain, of which the first only is fixed by its pedicle 
to the beetle, each of the remainder being similarly con- 
nected with the one that precedes it ; so that the nutri- 
ment drawn from the beetle passes to the last through the 
bodies and umbilical cords of the individuals which are 
intermediate Some have regarded these bodies as true 
eggs; and their analogy with the pedunculated eggs of 
Trombidium aquaticum^ F., which also seem to derive nou- 
rishment from the Notonecta>, &c. to which they are fixed, 
and still more the circumstance of their ultimately losing 
their pedicle and detaching themselves from the infested 
beetles, give plausibility to the idea. Yet these Acari 
are certainly furnished with feet, and have according to 
De Geer** a part resembling a mouth — cluiracters which 
cannot be attributed to any egg. 

In the variety of their instruments of nutrition, which 


* De Geer, vii. 1 ^3. 


IJ. iliid. I'Jn. 
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you must bear in mind are often quite difterent in the 
larva and perfect states, insects leave all other animals far 
behind. In common with them, a vast number (the orders 
Coleoptertty Hymenoptera^ and OrthopterUy and the larvae 
of Lepidopteray some Diptei'Uy &c.) are furnished with 
jaws, but of very different constructions, and all admi* 
rably adapted for their intended services : some sharp, 
and armed with spines and branches for tearing flesh ; 
others hooked for seizing, and at the same time hollow for 
suction ; some calculated like shears for gnawing leaves ; 
others more resembling grindstones, of a strength and 
solidity sufficient to reduce the hardest wood to powder : 
and this singularity attends the major part of these insects, 
that tliey possess in fact two pairs of jaws, an upper and. 
an under pair, both placed horizontally, not vertically, the 
former apparently in most cases for the seizure and mas- ^ 
tication of their prey ; tlie latter, wdien hooked, for retain- 
ing and tearing, while the upper comminute it previously 
to its being swallowed 

To the remainder of the class of insects, a mighty host, 
jaws would have been useless. Their refined liquid food 
requires instruments of a different construction, and witli 
these tliey are profusely furnished. The innumerable 
tribes of moths and butterflies eat notliing but the honey 
secreted in the nectaries of flowers, which are frequently 
situated at the bottom of a tube of great length. Tliey 
are accordingly provided with an organ cx(]uisitely fitted 
for its office — a slender tubular tongue, more or less long, 
sometimes not shorter then three inches, but spirally con- 

• Pr.ATE VI. Fig. 4, 5. 10. ^"4 -20. 
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voluted when at rest, like the main spring of a watch, 
into a convenient compass. This tongue, which they 
have the power of instantly unrolling, they dart into the 
bottom of a flower, and, as through a syphon, draw up a 
supply of the delicious nectar on wdiich they feed. A 
letter would scarcely suffice for describing fully the ad- 
mirable structure of this organ. I must content myself 
therefore with here briefly observing that it is of n carti- 
laginous substance, and apparently composed of a series 
of innumerable rings, which, to be capable of such rapid 
convolution, must be moved by an equal number of di- 
stinct muscles ; and that, though seemingly simple, it is 
in fact composed of three distinct tubes, the two lateral 
ones cylindrical and entire, intended, as Reaumur thinks, 
for the reception of air; and the intermediate one, through 
which alone the honey is conveyed, nearly square, and 
formed of two separate grooves projecting from the lateral 
tubes ; which grooves, by means of a most curious apj)a- 
ratus of hooks like those in the laininne of a feather, in- 
osculate into each other, and cun be eitlicr united into 
an air-tight canal, or be instantly separated, at the plea- 
sure of the insect*. 

Another numerous race, the whole of tljc order 
miptera, abstract the juices of plants or of animals by 
means of an instrument of a construction altogether dil- 
ferent — a liollow grooved beak, often jointed, and con- 
taining three bristle-formed lancets, which, at the same 
time that they pierce the food, apply to each other so 
accurately as to form one air-tight tube, through which 

I 

• For a f»l( jlcrtTiptioji of this instrument sec Rcauni. i. &c. 
IVate VI. Fit.. 39, 3o5' 
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the little animals suck up^ their repast; thus, forming a 
pump, which, more effective than ours, digs the well 
from which it draws the fluid‘s. 

A third description of insects, those of the order X)/- 
plera, comprising the whole tribe of flies, have a sucker 
formed on the same general plan as that last described, 
but of a much more complicated and varied structure. 
It is in like manner composed of a grooved case and 
several included lancets ; but the case, although horny, 
rigid and beak-like in some, is in others fleshy, flexible, 
and more resembling the proboscis of an elephant, and 
terminates in two turgid liplets : and the accompanying 
lancets are themselves included in an upper hollow case, 
in connexion with which they probably compose an air- 
tight tube for suction. The number and form of these 
instruments is extremely various. In some genera ( Jlfk?- 
ca) there is but one, which resembles a sharp lancet. 
Others {Empisj AsiliiSj) have three, the two lateral ones 
needle-shaped, that in the middle like a scymetar ; to- 
gether forming so keen an apparatus, that De Geer has 
seen an Asilus pierce with it the elytra of a Coccinella ; 
and I have myself caught them with not only an Elatcr 
and Curcidio^ but even a Hister^ in their mouths. In 
many Tabani we find four; two precisely resembling 


* The mode, however, in which this is cflcctcd in all insects fur- 
nished with a proboscis, can scarcely be by suction, strictly so called, 
or the abstraction ol‘ air, since the air-vessels of insects do not com- 
municate with their inouths : it is more probably performed in part 
by capillary attraction ; and, as Lamarck has suggested, den 

Anim, sans Vertebres, p. 193.) in part by a ||j^ccession of undulations , 
and contractions of the sides of the organ,^ 

PfATK VI. Fn;. 1(» — 19. 
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liincets and two, even to the very handles, Imck-linfted 
carving-knives®. The blood-thirsty gnat has five, some 
acutely lanced at the extremity, and others serrated on 
one side. The flea, the spider, the scorpion have all in- 
struments for taking their food of a construction ultoge- 
tlier different**. But it is impossible here to attempt 
even a sketch of the variations in these organs which 
take place in the apterous genera, and in many of the 
dipterous larvae. Suffice it to say that they all manifest 
the most consummate skill in their adaptation to the 
purposes of the insects which are provided with them, 
and which can often employ them not only as instru- 
ments for preparing food, but as wea})ons of offence and 
defence, as tools in the building of their nests, and even 
^ as feet. 

Some insects in their perfect state, though furnished 
with organs of feeding, make no use of them, and con- 
sume no food whatever. Of this description are the 
moth which proceeds from the silk-worm, and several 
others of the same order; the different species of CEstrus, 
and the Ephemera?, insects whose history is so well known 
as to afford a moral or a simile to those most ignorant of 
natural history. All these live so short a time in the 
perfect state as to need no food. Indeed it may be laid 
down as a general rule, that almost all insects in this 
state eat much less than in that of larvjc. The vora- 
cious caterpillar when transformed into a butterfly needs 
only a small quantity of honey; and the gluttonous luag- 
jgot, when become a Ay, contents itself with a drop or 
two of any sweet 

- Pr.ATl Vll. , 
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While in the state of larvae the quantity of food con- 
sumed by insects is vastly greater in proportion to their 
bulk than that required by larger animals. Many cater- 
pillars eat daily twice their weight of leaves, which is as if 
an ox, weighing sixty stone, were to devour every twenty- 
four hours three quarters of a ton of grass — a power of 
stomach which our graziers may thank their stars that 
their oxen are not endowed with. A probable proxi- 
mate cause for this voracity in the case of herbivorous 
larvm has been assigned by John Hunter, who attributes 
it to the circumstance of their stomach not having the 
power of dissolving the vegetable matters received into 
it, but merely of extracting from them a juice ^fhis is 
proved both by Aeir excrement, which consists of coiled- 
up and hardened particles of leafi that being put into 
water expand like tea; and by the great proportion 
which the excrement bears to the quantity of food con- 
sumed. From experiments, with a detail of which he 
Inis favoured me, made by Colonel Machell on the ca- 
terpillars of Bomhyx Caja^ he ascertained that, though 
a larva weighing thirty-six grains voided every twelve 
hours from fifteen to eighteen grains weight of excre- 
ment, it did not increase in weight in the same period 
more than one or two grains. On the other hand, many 
carnivorous larvae increase in weight in full proportion 
to the food consumed, and that in an astonishing degree. 
Redi found that the maggots of flesh-flies, of which one 
day, twenty-five or thirty did not weigh above a grain, 
die next weighed seven grains J^h ; having thus in 


•* Obs. o7i the Animal CEconowtfy p. 22! 
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twenty-four liours become about two hundred times 
heavier than before^. 

Some insects have the faculty of sustaining a long abs- 
tinence from all kinds of food. This seems to depend 
upon die nature of their habits. If the insect feeds on 
a substance of a deficiency of which there is not much 
probability, as on vegetables, &c. it commonly requires 
a frequent supply. If, on the contrary, it is an insect of 
prey, and exposed to the danger of being long deprived 
of its food, it is often endowed with a power of fiisting, 
which would be incredible but for the numerous facts by 
which it is authenticated. The ant-lion will exist with- 
out the smallest supply of food, apparently uninjured, for 
six months ; though, when it can get it, it will devour 
daily an insect of its own size. Vaillant, whose autho- 
rity may be here taken, assures us that he kept a spider 
without food under a sealed glass for ten months, at the 
end of which time, though shrunk in size, it was as vi- 
gorous as ever*^. And Mr. Baker, so well known for 
his microscopical discoveries, states that he kept a beetle 
{Blaps mortisaga) alive for three years without food of 
any kind‘s. Some insects, not of a predaceous de- 
scription, are gifted with a similar power of abstinence. 
Leeuwenhoek tells us that a mite, which he had gum- 
med alive to the point of a needle and jilaced before his 
microscope, lived in that situation eleven weeks**. 

In some cases the very want of food, however para- 

• Retli de Insectis, 39. ^ New Travels, i. xxxix. 

• ® Phil. TVans. f confess, notwithstanding Mr, Ba- 

ker's general acciiracj^PI^ I suspect some mistake here. 

Leeuw. Op. ii. 36^ 
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doxical the proposition, seems actually to be a iflgj|n of 
prolonging the life of insects. At least one such instance 
has fallen under my own observation. The aphidivorous 
flies, such as Sjjrphus Pprastri^ &c. live in the larva state 
ten or twelve days, in the pupa state about a fortnight, 
and as perfect insects sometimes possibly as long— tlie 
whole term of their existence in summer not exceeding 
at the very utmost six weeks. But one®, which I put 
under a glass on the 2d of June, 1811, when about half 
grown, and, after supplying it with Aphides once or twice, 
by accident forgot, I found to my great astonishment 
alive three months after ; and it actually lived until the 
June following without a particle of food. It had there- 
fore existed in jlje larva state more than eight times as 
long as it would have lived in all its states, if it had re- 
gularly undergone its metamorphoses — ^which is as ex- 
traordinary a prolongation of life as if a man were to live 
560 years. It is true that its existence was not worth 
having even to the larva of a fly. For the last eight 
months it remained without motion, attached by its pos- 
terior pair of tubercles to the paper on which it was placed, 
maiiitesting no other symptoms of life than by moving the 

» Not having ever met with another specimen, I am unable to lay 
of what precise species of aphidivorous fly it is the larva, nor can I 
find a figure of it, though it apjiroaches near to one given by De Geer 
(vi. t, 7. /. Its shape is ohlong-ovnl, length about four lines, 

and colour ])ale red speckled with black. Each of the seven or 
eight segments which compose the body projects on each side into 
three serrated flat aculei or teeth ; three or four similar but smaller^ 
aculei arm the head : and two, much larg^ than the rest, the anus, 
one on each side of the usual bifid prot^mnee which bears the ' 
respiratory plates. A bifid tubercular eleva^n is also placed in the 
middle of the back of each segment. 
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of the bcKly when touched, and replacing itself 
on its belly if turned uj)on its back. But this was <piite 
enough to prove it still alive. — I can attribute this singu- 
lar result to no other circunistancc than its linving been 
deprived of a sufficient (juantity of food to bring it into 
die pupa state, thougli provided with cnougli for tlie at- 
tainment of nearly its full growth as larva. Possibly the 
same remote cause might act in this case, as o})eratcs to 
|iroiong the term of existence of annual plants that have 
been prevented from perfecting their seed ; and it would 
almost seem to favour the hypothesis of some physiolo- 
gists, who contend that every organised being has a cer- 
tain portion of irritability originally imparted to it, and 
that its life will be long or sliort as this is slowly or ra- 
pidly excited — ^no great consolation tl)is for the advocates 
for fast-living, unless they arc in good earnest in their 
affected preference of a short life and a merry one 
though it must be admitted that tliey would have the best 
of the argument were the alternative such a state of torjiid 
insensibility as that with which our larva purchased the 
prolongation of its existence. 

After this general view of the food of insects, and of 
circumstances connected with it, I proceed to give you 
an account of some peculiarities in their modes of pro- 
curing it. 

^ The vegetable feeders have for the most part but little 
'difficulty in supplying their wants. In the larva- state 
tbey generally find tbemselves placed by the parent in- 
upon the very nmt or substance which is to nourish 
them; and in their p||fect state their wings or feet afford 

VOL. J. D 
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a ready conveyance to the banquet to wliich by un- 
erring sense they are directed. All nature lies before 
them, and it is only when their numbers are extraordi- 
narily increased, or in consequence of some unusual de- 
struction of their appropriate aliment, that they perish for 
want. The description of their food renders unnecessary 
those artifices to which many of the carnivorous insects 
are obliged to have recourse ; and none of them, if we 
except the Termites, whose cunning mode of insinuating 
themselves into houses in tropical climates has been de- 
tailed ill a former letter, can be said to use stratagem in 
obtaining their food. 

Of the carnivorous species, the greater proportion at- 
tack their prey by open violence, such as the Cicindela, 
Carabida and Staphylinidcs ; the Ichneumoniday Spkeges 
and Vespce ; the ManteSy Cimicid/ey LibelluliddBy &c. ; 
which have been before adverted to. But a very con- 
siderable number, chiefly, however, of one tribe, that of 
spiders, provide their sustenance solely by artifice and 
stratagem, the singularity of which, and the admirable 
adaptation of the instruments by which they take their 
prey to the end in view, afford a most wonderful instance 
of the power and wisdom of the Creator, and have at- 
tracted admiration in all ages. A description of these, 
however, which will require a detailed survey, I must 
refer to another letter. 


I am, &c. 
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FOOD OF INSECTS CONTINUED. 

STRATAGEMS EMPLOYED IN PROCURING IT, 

The Stratagems of insects in obtaining their food are 
now to engage our attention. I shall not dwell on those 
inartificial modes of surprising their prey, of which ex- 
amples may be found amongst almost every order of 
insects, such as watching behind a leaf or other object 
affording concealment until its approach ; but shall pro- 
ceed to describe the various artifices of the race of spi- 
ders, of which there are several hundred distinct species 
differing essentially from each other both in characters 
and manners. 

Many of these are constantly under our eyes; and 
were it not that we are accustomed to neglect what is 
the subject of daily occurrence, wc should never behold 
a spider’s web without astonishment. What, if we had 
not witnessed it, would seem more incredible than that 
any animal should spin threads; weave these tlircads 
into nets more admirable than ever fowler or fisherman 
fabricated ; suspend them with the incest judgement in 
Ae place most abounding in the wished-for prey ; and 
, there concealed witch patiently its approach ? In thi.s 

2 D 2 
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cas^, ifs in so many others, we neglect actions in minute 

. $nijnaLs, which in the larger would excite our endless 
admilpation. How would the world crowd to see a Ib^ 
which should spin ropes, w'eave them into an accuratelvr 
meshed net, and extend tins net between tw'o trees for the 
purpose of entangling a flight of birds ? Or should we 
think we had ever expressed sufficient wonder at seeing 
a fish which obtained its prey by a similar contrivance ? 
Yet there w'ould, in reality, be nothing more marvellous 
in tlieir procedures than hi those of spiders, which, indeed, 
the minuteness of the agent renders more wonderful. 

All spiders do not spin w^ebs. A considerable num- 
ber adopt otlier^pieans for catching insects. Of these I 
shall speak hereafter. At present I shall endeavour to 
give you a clear idea of the operations of the weavers, 
explaining successively the instruments by which they 
spin — the mode of forming their nets, together w ith the 
various descriptions of them — and tlie manner in which 
they entrap and secure their prey. 

The thread spun by spiders is in substance similar to 
the silk of the silk-worm and other caterpillars, but of a 
much finer quality. As in them, it proceeds from reser- 
voirs, into which it is secreted in the form of a viscid 
gum; but in the mode of its extrication is very dissi- 
milar, issuing not from the mouth but the hinder part of 
the abdomen. If you examine a spider, you will per- 
ceive in this part four or six little teat-like protuberances . 
or spinners. ‘ These are the inacliiuery through Vhich, 
a process more singular than that of rope-spinning, 
the thread is drawn. Each spinner is furnished with a 
multitude of tubes, so numerous and so exquisitely fine, 



voDi) or iNsr.cTs. 1-0.5 

thill S^ sjKice often not nuit-h bigger than the pointed end 
of a pin, is furnished, iiccordiiig to Ileainiuir **, with a 
thousand of them. From each of tliese tubes, conslstinnr 

O 

of two pieces, the last of ivhicli lerniiiiates in a point in- 
finitely fine, proceeds a thread of inconceivable tenuity,, . 
which, immediately after issuing from it, unites witii aU • 
the other threads into one. I leiice from each spiniuT 
p^bceeds n'cbmi)oimd thread; and these four threads, at 
the distance of about one-teiilh of an inch from the apex 
of the si)inners, again unite, and foi in the thread we are 
accustomed to see*, wliich the spider uses in forming its 
w'eb. The tlircads, however, are not all of the sanui 
thickness, for Leeuwenhoek observed liiat some of the 
tubes wwe larger than others, and iiirnished a larger 
thread. Thus a spider’s thread, even si)im l)y tlie snudl- 
est species, and when so fine that it is almost impercep- 
tible to our senses, is not, as we suj)pose, a single line, 
but a rope composed of at least four thousand .strands. 
How astonishing ! Ihit to feci nil the wonder of this 

o 

fact w'e mast follow Leeuwenhoek in one of his calcula- 
tions on the subject. This renowncil mieroscoi)ic ob- 
server found by an accurate estimation that the llireads 
of the minutest spiders, some of which are riot lai’ger 


* Rcaum Afew. dr/* Acad, deParis, An. 1 713. 1.— I)c ( ii’cr,\ ii, 1 87. 
Sec also Hoolc’s Leeuwenhoek , i. 41. — t. 2. f. 20-22. I-icruwenhock 
cxamiiLed a spinner that was not so big as a common grain of* sand, 
and the number of tubes issuing from it was more than a Imndred. 
He afHrnts that, besides the larger spinners, in the space bcUceii 
them there arc four smaller ones, each furnished with organs for 
Spinning threads, hut smaller and fewer in number. l,iatrci!Ic s]k aks 
oilly of a thousand spinners from cacli teat, and of ‘*i\ thousand 

threads from the whole— but he does not enter further into tlie snh- 
jeet. yonc, DU'(. tV llrit. Xnf. ii. ?78. 
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than a grain of sand, are-^so fine that four millions^ of 
thein would not equal in thickness one of the hairs of 
his beard. Of such tenuity it is utterly beyond 
power of tlie imagination to conceive : the very idea over- 
whelms our faculties, and humbles us under a sense oT 
their imperfection. — Of the probable accuracy of this 
calculation you may any day in summer convince your- 
self, by taking one of the large field spiders {Arahea 
Diadema^ L.), and after pressing its abdomen against a 
leaf or other substance, so as to attach the threads to the 
surface — the same preliminary step which the spider 
adopts in spinning — drawing it gradually to a small di- 
stance. Yougwffl plainly perceive that the proper thread 
of the spider is formed of four smaller threads, and these 
again of threads so fine and numerous, that there cannot 
be fewer than a thousand issue from each spinner ; and 
if you pursue your researches with the microscope, you 
will find that precisely the same takes place in the mi- 
nutest species that spins. — You will inquire what can be 
the end of machinery so complex ? One })robable rea- 
son is, that it was necessary for drying the gum suffi- 
ciently to form a tenacious line, that an extensive surface 
should be exposed to the air ; which is admirably effected 
by dividing it at its exit from the abdomen into such nu- 
merous tlircads. But the chief cause, perhaps, is the 
occasion (hereafter to be sidverted to) w^hich die spider 
sometimes has to employ its threads in their finer and 
unconnected slate before they unite to form a single one^ 
— The spider is gifted by her Creator with the power of 
closing the orifices of the spinners at pleasure, and can 
thus, in droj)piiig from a height by her line, stop her 
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progress at any point of her descent : and, accoriding to 
IJster*, she is also able to retract her threads ^vithinthe 
abdomen ; but this is doubted, and with apparent reason, 
t)y be Geer\ 

The only other instruments employed by the spider 
in w’eiiving are her feet, with the claws of which she 
usually guides, or keeps separated into two or more, the 
line from behind ; and in many sj)ccies these are admi- 
rably adapted for tlie purpose, two of them being fur- 
nished underneath with teeth like those of a comb, by 
means of which tlie threads are kcj)t asunder. But an- 
other instrument was wanting. 'Die spider in ascending 
the line by which she has dropped herself liom an emi- 
nence, winds uj) the superfluous cotS’^Into a ball. In 
performing thU the ])ectinated claws wolild not have been 
suitable. She is therefore furnished witli a third claw 
between the other two'^, and is tlms provided for every 
occasion. 

The situations in which spiders place their nets are 
as various us tJieir construction. Some prefer the open 
air, and suspend them in the midst of shrubs or plants 
most frequented by flies and other small insects, fixing 
them in a horizontal, a vertical, or an oblique direction. 
Others select the corners of windows and of rooins, 
■where prey always abounds ; while many establish them- 
selves in stables and neglected out-houses, and even in 
cellars and desolate places in which one would scarcely 
expect a fly to be caught in a month. It is with the 
operations of these last especially, that we are accus- 

* Iltst, Jnim, p. 8. De CutT, lii. l-SJ). 

^iiCeuw. opusr. ill. .‘{1/. f 1- 
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tomed to associate the ideas of neglect and desertion by 
maiiN— associations which both in painting and alle^^^ 


have been often happily applied. Hogarth, when he ^ 
wished to proiluce a speaking picture of neglected ehi^ 
rity, clotlied the poor’s box in one of his pieces with 
spider’s web : and the Jews, in one of the fables with 
which they have disfigured the records of holy writ, have 
not less ingeniously availed themselves of the same idea. 
They relate that the reason why Saul did not discover 
David and his men in the cave of Adullam* w^as, that 
God had sent a spider which had quickly woven a W'eb 
across the entrance of the cave in which they were con- 
cealed; which bj|p^g observed by Saul, he thought it' 
useless to iu^ffi&te further a spot bearing such evident 
proofs of the TOS^ce of any human being 

The most incurious observer must have remarked the ‘ 


great difference which exists in the construction of spi- 
ders’ webs, lliose which w^e most commonly sec in 
houses are of a w oven texture similar to fine gauze, and 
are appropriately termed webs; while those most fire- 
tjuently met with in the fields are composed of a scries f 
concentric circles united by radii diverging from tha^' 
centre, the threads being remote Irom each other. These 
last, which in their simple state, or still more when * 
studded with dew drops, you must have a thousand 
limes admired, are with greater propriety termed nets; 
and the insects which form them proceeding on geome- * 
trict4 principles may be called geometricians^ while the • 
ibrmer can aspire only to the humbler denomination of 


“ 1 5am. xxiv, 1. 


^’Lcbber, L. ii. 
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weetvcrSh I shall endeavour to describe the process IbU 
the construction of both, beginning with the 

Imter. 

.|rhe weaving spider which is Tound in houses, having 
selected some corner lor the site of her web, and deter- 
mined its extent, presses her spinners against one of 
the walls, and thus glues to it one end of her thread. 
She then walks along the wall to the opposite side, and 
therein like manner lustcns the other end. This tliread, 
Avhich is to form the outer margin or selvage of her web, 
and recjuires strength, she triples or (|ua(]nij)Ies by a re- 
petition of the operation just described ; and from it sJic 
draws other threads in various directiouj^^ the intersliees 
of which she fills up by running from one . 4) the other, 
and connecting tliem by new threads until tftc whole has 
assumed the gauzc-like texture whidi we see. Books of 
natural history, all copying from one anoUicr, have de- 
scribed these kinds of web as fabricated of a regular 
warp and woof, or of parallel longitudinal lines crossed 
at right angles by transverse ones glued to them at the 
points of intersection. This, liowcvcr, is clearly erro- 
neous, as you will see by the slightest examination of a 
. web of this kind, in which no such regularity of texture 
can be discovered. 

The webs just described present merely a simple hori- 
zoiital surface, but others more frequently seen in out- 
houses and nmongst bushes possess a very artificial a])- 
pciidage. Besides the main web, the spider carries up 
^frpm its edges and surface a number of single threads 
often to (he height of many feet, joining and (Tos-?ng 
rath other in various directions. Acro‘;s these lines, 
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which may be compared to the tackling of a sliip^ flies 
seem unable to avoid dirccting||ieir, flight. The 
consequence is, that in striking against these ropes tney 
become slightly entangled, and, in their endeavour^to 
disengage themselves, rarely escape being precipit^wl 
into the net spread underneath for their reception, where 
their doom is inevitable. 

But the net is still incomplete. It is necessary that 
our hunter should conceal her grim visage from the 
game for wliicli she lies in wait. She does not there- 
fore station herself upon the surface of her net, but in a 
snuill silken apartment constructed below it, and com- 
pletely hidden from view. ‘‘ In this corner,” to use the 
quaint traii^fttt® of Pliny by Philemon Holland, Doctor 
in Physic what subtiltie doth she retire making 

semblance as though she meant nothing less than that 
she doth, and as if she went about some other business ! 
nay, how close licth she, tliat it is impossible to see 
whether any one be within or no !” But tJiiis removed 
to a distance from her net and entirely out of siglit of it, 
how is she to know when her prey is entrapped? For 
this difficulty our ingenious weaver has provided. She 
has taken care to spin several threads from the edge of 
tlie net to that of her hole, which at once inform lier by 
their vibrations of the capture of a fly, and serve as a 
bridge on which in an instant she can run to secure it. 

You will readily conceive that the geometrical spiders, 
in forming their concentric circled nets, follow a process 
very differei>t from that just described, than which in- 
deed it is in many respects more curious. As the net is 
® li. xi, 
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u^lly fixed in a perpendicular or somewhat oblique di- 
isiwion, in an opeii|pg%etween the leaves of some shrub 
or plant, it is obvious that round its whole extent ivill 
Jfe required lines to which can be attached those ends of 
the radii that are furthest from the centre. Accordingly 
the construction of these exterior lines is the spider’s first 
operation. She seems careless about the shape of the 
area which they inclose, well aware that she can as 
readily inscribe a circle in a triangle as in a square, and 
in thij; respect she is guided by the distance or proximity 
of the points to wliich she can attach them. Slie spares 
no pains, however, to strengthen and keep them in a 
proper degree of tension. With tlu^ormer view she 
composes each line of five or six or ^v^^more threads 
glued together ; and with the latter s!ie fixes to them 
from different points a numerous and intricate apparatus 
of smaller threads. Having thus completed the founda- 
tions of her snare % she proceeds to fill up the outline. 
Attaching a thread to one of the main lines, she walks 
along it, guiding it w ith one of her hind feet that it may 
not touch in any part and be })rematurely glued, and 
crosses over to the opposite side, where by applyihg her 
spinners she firmly fixes it To the middle of this dia- 
gonal thread, which is to form the centre of her net, 
she fixes a second, which in like manner she conveys 
and fastens to another part of the lines encircling the 
area. Her work now proceeds rapidly. During the 
preliminary operations she sometimes rests, as though 

* I am not certain whether tlie garden spider docs not more fre- 
quently form one or two of the principal radii of tiic net, before 
bhc spins the exterior lines. 
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her plan reijuired niediuxtioii. Hut no sooner are the 
marginal lines of her net firmly s^tclicd, and tw^i* 
three radii spun from its centre, than she continues licr 
labour so quickly and unrein ittingly that the eye can 
scarcely follow her progress. The radii to the numbejr 
of about twenty, giving the net the appearance 6F% 
wlieel, are si>eedily finished. She then jiroceeds to the 
centre, quickly turns herself- round, and pulls each 
thread with her feet to ascertain its strength, breaking 
any one that seems defective and replacing it by anotjier. 
Next, she glues immediately round the c eiitre five or six 
small concentric circles, distant about half a line from 
each other, and jtjieii four or five larger ones, each sepa- 
rated by a of half an inch or more. These last 
•serve as a soft of temporary scaffolding to walk over, ^ 
and to keep the radii properly stretched while she glues 
to them the concentric circles that arc to remain, which 
she now proceeds to construct. Placing herself at tJie 
circumference, and fastening her thread to the end of 
one of the radii, she walks up that one, towards the 
centre, U) such a distance as to draw the thread from 
Jier body of a sufficient length to reach to the next. Then 
step[)ing across and conducting the thread with one of 
her liind feet, she glues it with her spinners to the point 
in the adjoining radius to wdiicli it is to be fixed. This 
process she repeats until she lias filled up nearly the 
Avhole space from the circimifcrence to the centre w’ith 
concentric circles distant from each other about two 
lines. She always, however, loaves a vacant interval 
around the smallest first spun circles that are nearest to 
tile centre., but for what end 1 am unable to conjecture. 
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Lastly, she runs to the centre and bites away the small 
Cj^|>n-like tnlt that,uni^Hl all the radii, which being now 
held together by thl^circular threads have thus probably 
tl?igir elasticity increased ; and in the circular opening 
r^ljultlng from this procedure she takes her sUUion and 
patches for her pitiy. 

In the above description, wliich is from my own ob- 
servations, I have supposed the spider to fix the first 
and main line of her net to points from one of which she 
could readily climb to the other, dragging it after her; 
and many ol‘ these nets are placed in situations where 
this is very practicable. I'liey arc frequently, liow^evcr, 
stretched in iiUices where it is quite ii^ossible for the 
spider thus to convey her main line — be^reentlie brandies 
of lofty trees liaving no connexion with rail other; be- 
tween two distinct and elevated buildings; and even be- 
tween plants grow'ing in water. Here then a difliciilty 
occurs. How does the spider contrive to extend her 
main line, which is often many feet in length, across in- 
accessible openings of this description ? 

With the view of deciding this question, to whicli I 
could find no very satisfactory answer in books, I made 
an experiment, for the idea of which 1 am indebted to a 
similar one recorded by Mr. Kniglit*, who informs us 
that if a spider be placed upon an upright stick having 
its bottom immersed in water, it will, after trying in vain 
all other modes of escape, dart out numerous fine threads 
so light as to float in the air, some one of which attach- 
ing itself to a neighbouring object furnishes a bridge for 
its escape. It was clear that if this mode is pursued by 
» Treatise on the Appk and Pear, p. 97, 
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the geometric sjfildcrs, it would go considerably towards 
furnisnhig a solution of the diiliculty in question. 1^ ac- 
cordingly placed the large field ^ider {A. Diadema) 
upon a stick about a foot long, set upi'ight in a vessel 
containing water. After fiistening its thread (as all spi- 
ders do before they move) at the top of tlie sti^!:^ 
crept down the side until it felt the water with its fete 
feet, which seem to serve as antennaj : it then immedi- 
ately swung itself from the stick (which was slightly bent) 
and climbed up by the thread to the top. This it re- 
peated perhaps a score times, sometimes creeping 'dlwn 
a different part of the stick, but more frequently down 
tlie very side it had so often traversed in vain. Wearied 
with this saiqeness in its operations, I left the room for 
some hours. Pn my return I was surprised to find my 
prisoner escaped, and not a little pleased to discover, on 
further examination, a thread extended from the top 
of the stick to a cabinet seven or eight inches distant, 
which thread had doubtless served as its bridge. Eager 
to w’itness the process by which the line was constructed, 
I replaced the spider in its former position. After fre- 
quently creeping down and mounting up again as before, 
at length it let itself drop from the top of the stick, not 
as before by a single thread, but by two^ each distant from 
the other about the twelfth of an inch, guided as usdal 
by one of its hind feet, anfd one apparently smaller than 
the other. When it had suffered itself to descend nearly 
to the surface of the water, it stopped short, and, by some 
means which 1 could not distinctly see, broke off close 
to the spinners the smallest thread, which still adhering 
by the other end to the top of the stick floated in the 
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air, and was so light as to be carried about by the slight- 
est breath. On apf^oaching a pencil to the loose end 
of this line, it did not adhere from mere contact, I 
therefore twisted it once or twice round the pencil, and 
drew it tight. The spider, which had previously 
^t^lbd to the top of tlie stick, immediately j)iillcd at it 
with one of its feet, and, finding it sufliciently tense, crejjt 
along it, strengthening it as it proceeded by another 
thread, and thus reached the pencil*. 

'i^at this therefore is one mode by which the geomc- 
tric^iders convey the main line of their nets between 
distant objects, there can be no doubt, but that it is the 
only one is not so clear. If the positioij^ of the main line 
be thus determined by the accidental influence of tlie 
wind, we might expect to see these nets; arranged with 
great irregularity, and crossing each other in every di- 
rection ; yet it is the fact, that however closely crowded 
they may be, they constantly appear to be placed not 
by accident but design, commonly running parallel with 
each other at right angles with the points ol* support, and 


*■ Some time after making this experiment I stumbled upon a pass- 
age in Redi {De Imec/u, p. 11 9.) from which it appears that Blan- 
canus, in his CommeiUarics upon Aristotle, has related a series of ob- 
servations which led him to precisely the same result. Lehmann, 
top, hi a paper in the Trait ^actions of the Societif of Naturalists at 
Berlin (translated in the Philosophical Magazine, xi. .*523.) has given 
an explanation somewhat similar of tlie operations of this very spider, 
but I am inclined to think erroneous in some particulars. He de- 
scribes it as emitting numerous floating tlircnds at the commencement 
of its descent. That he is mistaken in supposing these threads to be 
more than one, is proved by the fact which 1 iiave observed— that 
even that one sometimes breaks by the weight of the spider. How 
then could an insect almost as big as a gooseberry be supported by a 
line of the tenuity here attributed to it ? 
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iievev iiUcvfi riiig. Anotliev objection too presents itself. 
From^tlic experiment related, it is^ clear that the main 
line of the net can never be longer than the heighfW^ 
the object from which the spider dropped in forming it. 
But it is no uncommon thing to see nets in 
lines are a yard or two long, fastened to tu 
not a loot ill height, and yet separated by 
fectually jirecluding the possibility of the spiders having 
drag^fcd the lines from one to the other. Here there-* 
fore some other process must have been used. 

Both these difliculties would be removed by ado]png 
the exjilimation of an anonymous author in the Journal 
dc Physique^ ^ founded as he asserts on actual observa- 
tion. He sayf^that he saw a small spider, which he had 
forced to susp|)(id itself by its thread from the point of a 
feather, shoot out obliquely in opposite directions other 
smaller threads, which attached themselves in the still aij ; 
of a room, without any influence of the wind, to tlie ob^. 
jects towards whicli tliey were directed. He there- 
fore infers that spiders have the power of shooting out 
threads and directing them at pleasure towards a de- 
termined point, judging of the distance and position of 
the object by some sense of which w'c are ignorant. 
Something like this manceuvre I once myself witnessed 
in a male of the small garden spider [Aranea reliculata\ 

It wafs shuiding midway on a long perpendicular fixed 
thread, and an appearance caught my eye of what seemed 
to be the emission of tlireads from its projected spinners. 

I therefore moved my arm in the direction in w'hich they 4- 
apparently proceeded, and, as I suspected, a floating 
■* Jrr, vii. Viudomaire, Translated in Phil. Afag. ii. 276. 
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thread attached itself to my coat, along which the spider 
crept. As this was connected with the spiimers of the 
spider, it could not have been formed in the same way 
wifli the secondary thread of A* Diadema above de- 
scribed. 

Krj^ably in this case, as in so many otlicrs, wc bc- 
wSipFourselves by attempting to make nature bend to 
generalities to which she disdains to submit. DiHercnt 
spiders may lay the foundations of their net in a diffe- 
rent manner ; some on the plan adopted by A, Diadema ; 
otheragas Lister long ago conjectured *, by shootiu^ out 
threaaisf'in the mode of the flying species, as in tlie in- 
stances recorded by the anonymous observer, and Mr. 
Knight. Nor is it improbable that the sam^ species has 
the power of varying its procedures acceding to cir- 
cumstances. 

How far these suppositions are correct it is impossible 
to 'determine without further experiments, wliich it is 
sohiewdiat strange should not before now have been in- 
stituted. Pliny thought it nothing to the credit of the 
philosophers of his day, that while they were disputing 
about the number of heroes of the name of 1 Icrculcs, 
and the site of tlie sepulchre of Bacchus, tlicy should not 
have decided whether the queen bee had a sting or not*’ ; 
but 4 seems much more discreditable to the Entomolo- 
gists of ours, that they should yet be ignorant how the 
geometric spiders fix their nets. One excuse for them 
is, that these insects generally begin tlieir operations in 
the night, so that, though it is very easy to see them 
spinning their concentric circles, it is seldom tliat tliey 
® Hint, Anim, Ang, p, 7. IHs/, Xat. 1. xi. c. 17. 
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can be caught laying the their snares. Yet 

doubtless the lucky moment might be hit by an Mten- 
tive observer, and I shall be glad if my attempt to de- 
scribe their more ordinary operations should induce you 
to aim at signalizing yourself by the discovery. If you 
failed in solving every difficulty, you would at te||^:be 
rewarded by witnessing their industry, ingenul^l^nd 
patience. 

For the latter virtue they have no small occasion. In- 
capable of actively pursuing their prey, they are depen- 
deiitiupon what chance conducts into their toil^^hicb, 
especially those spread in neglected buildings, often re- 
main for a long period empty. Even the geometrical 
spiders, wl\kh fix themselves in the midst of a well-peo- 
pled distri^m" the open air, have frequently to sustain 
a protracted abstinence. A continued storm of wind 
and i:ain will demolish their nets, and preclude the pos- 
sibility of reconstructing them for many days or some- 
times weeks, during which not a single ^at regales their 
sharp-set appetites^^’ And when at length formed anew 
or repaired, an unlucky bee or wasp, or an overgrown 
fly, will perversely entangle itself in toils not intended 
for insects of its bulk, dnd in disengaging itself once 
more leave the net in ruin. — All these trials move not 
our philosophic race. They patiently sit in their watch- 
ing-place in the same posture, scarcely ever stirring but 
when the expected prey appears. And however reput- 
edly their nets are injured or destroyed, as long as their 
store of silk is unexhausted, they repair or reconstruct 
Uiem witlioiit loss of time. 

The web of a house spider will, with occasional re- 
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pairs, serve for a e(msi4tt|i.ble penodf i but tlie nets of 
the geometric spiders are in favourable weather renewed 
either wholly, or at least dieir concentric circles, every 
twenty-four hours, even when not apparently injured. 
This difference in the operations of the two tribes de- 
p^lju^upon a very remarkable peculiarity in the con- 
fc^j^lon of their snares. The threads of tlie house 
spider’s web are all of the same kind of silk, and flies 
are caught in them from their claws becoming entangled 
in the fine meshes which form the texture. On the other 
han^^e net of tlie garden spider is composed of two 
distinct kinds of silk ; that of the radii not adhesive, that 
of the circles extremely viscid®. The cause of this dif- 
ference, which, when it is considered iliat^oth sorts of 
silk proceed from the same instrument, li .tody wonder- 
ful, may be readily perceived. If* you examine a newly 
fq^ed net with a microscope, you will find that the 
thVeads composing the outline and the radii arc simple, 
^se of the circles closely studded with minute dew-likc 
globules, which from the elasticity of the thread are easily 
separable from each other. That these are in fact glo- 
bules, of viscid gum, is proved by their adhering to tlie 
finger and retaining dust thifewn upon the net, while the 
unadhesive radii and exterior threads remain unsoiled. 
It is these gummed threads alone which retain tlie iii- 
T sects that fly into the net; and as they lose their viscid 
properties by the action of tlie air, it is necessary that 
they should be frequently renewed. 


May not the spinners mentioned by Leeuwenhoek (see above 
p. 407, note) be peculiar to the rctiary spiders, and furnish this vis- 
cid thread ? 


2 i*: 2 
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In this renewal, as above hinted, Uic geometrical spi- 
ders are constantly regulated by the future probable 
state of the atmosplierc, of which they have such a nice 
perception, tliat M. Q. D’Isjonval, to whom we are in- 
debted for the fact, lias proposed them as most accurate 
barometers. He asserts that if the weather be abi^|jt to 
be variable, wet and stormy, the main threads whifS ljwp- 
port the net will be certainly short ; but if fine settled 
weather be on the point of commencing, these threads 
will be as invarifibly very long®. Without going the 
length with M. jyisjonvalof deeming li is discoveries im- 
portant enough to I’cgulate the march ol' armies, or the 
sailing of fleets, or of proposing that the first appearance 
of these barojnetrical spiders in spring should be announ- 
ced by the spiilld of trumpet, I have reason to suppose 
from my own observations that liis statements are in the 
main accurate, and that a very good iilea of the weatlier 
may be formed from attending to these insects. 

The spiders which form geometrical nets differ from 
the weavers also witli respect to the situation in which 
they watch for their prey. They ilo not conceal them- 
selves under their net, but are placed in the centre with 
their head downwards, and retire to a little apartment 
formed on one side under some leaf of a plant, only when 
obliged by dai|ger or the state of the w'eather. The mo- 
ment an unfortunate fly or other insect touches the net, 
the spider rushes towards it, seizes it with her fangs, and 
if it be a small species at once carries it to her little cell, 
and, having there at leisure sucked its juices, tlirows oiit 
the carcase. If the insect be larger and struggle to escape, 
“ Bre/, //rt Flore des Insectophiles, j 
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with suiprising address she envelops it with threads in 
various directions, until both its wings and legs being ef- 
fectually fastened, she carries it off’ to her den. If the 
captured insect be a bee or a large fly so strong that the 
spid^ls sensible it is more than a match for her, slie 
never attempts to seize or even entangle it, but on the con- 
trary assists it to disengage itsellj and often breaks off* 
that part of the net to which it liangs, content to be rid 
of such an unmanageable intruder at any jn*icc. — When 
largei^ booty is plentiful, these spiders seem not to regard 
smaller insects. I have observed them in autumn, when 
their nets were almost covered with the Aphides which 
filled the air, impatiently pulling them off\]^d dropping 
them untouched over the sides, as though i|rrita ted tluit 
their meshes should be occupied with such insigiiificant 
game. — A species of spider described by I-»lster, {A. ro- 
nica,) more prpvidcnt than its brethren, suspends its prey 
in the meshes above and below the centre, and it is not 
uncommon to sec its larder thus stored with several flies*. 

You must not infer that the toils of spiders arc in every 
part of the w’orld formed of such fragile materials as those 
which we arc accustomed to sec, or that they are every 
where contented with small insects for their food. An 
author in the Philosophical Transactions asserts, that the 
spiders of Bermudas spin w'ebs between trees seven and 
eij^ht fathoms distant, which arc strong enough to ensnare 
a bird as large as a thrush And Sir G. Staunton in- 
forms us, that in the forests of Java, spiders’ webs are 
met with of so strong a texture as to require a sharp-cut- 
ting instrument to make w'ay through them^. 

* Libter, Hist, Anim, Anf^, .3;?, tit. 4, Phif, Tr, 16G8, [». 7^-* 

\Kmbaht/ to ChinQyi, *313. 
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Nor must you suppose that all the spiders of this copn-* 
try which catch their prey by means of snares, follow the 
same plan in constructing them as the weavers and geo- 
metricians whose operations I have endeavoured to de- 
scribe. The form of their snares and the situatiotf* in 
which they place them are so various, that it is impossible 
to enumerate moi^e than a few of the most remarkable. 
Aranea lahyrinthica^ L. extends over the blades of grass 
a large white horizontal net having at its margin a cylin- 
drical cell, in the bottom of which, secure from birds and 
defended from the rays of the sun, the spider lies concealed, 
whence on the slightest movement of her net she rushes 
out upon her prey. A. latem^ F. conceals itself under a 
small net spun upon the upper surface of a leaf, and thence 
seizes upon any insect that chances to pass over it. A. 
1 llossi, forms under stones and in slight fur- 

rows in the ground a net consisting of threads spun with- 
out any regularity in all directions, but so strong as to 
entrap grass-hoppers, which arc said to be its principal 
food ; and a similar inartificial snare of simple threads is 
often spun in windows by A, hipmeiata^ L. and several 
other species. A. senoculata and its affinities conceal 
themselves in a long cylindrical straight silken tube, from 
the mouth of which they stretch oiit their six anterior feet, 
whose extremities rest upon as many diverging threads : 
thus, as soon as an insect walks across any of the threads 
(which are eight or ten inches long) the insect’s toes give 
it warning of prey being at hand, when it rushes out and 
seldom fails to secure its victim. 

“The ^pkler’^> touch how exquisitely fine ! 

I'cch :it filch thifivl, riiid the line.” 
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M* Homberg tells us that he has seen a vigorous wasp 
cai^ied off* and destroyed by one of these species. 

The spiders, to which I have hitherto adverted, seize 
their,;prey by means of webs or nets ; but a very large 
number, though, like the former, they spin silivcn cocoons 
for containing their eggs, never employ the same material 
in constructing similar snares, of which they make no use. 

These may be separated into two grand divisions ; the 
first comprising those which conceal tliemsclvcs and lie 
in ambuscade for their prey, and sometimes run alter it 
to a short distance; the second, those which are con- 
stantly roaming about in every direction ijti search of* it, 
and seize it by open violence. The formed ]^alckenaer, 
in his admirable work on spiders, has designated by the 
name of Vagrants^ tlic latter by that of Hunters \ tei’in- 
ing those already mentioned which spin webs and nets, 
Sedentaries ; if to these you add tlie Swimmers^ (;r those 
species which catch their prey in the water, you will 
have an idea of the general manners of the whole race 
of spiders. 

The artifices of that tribe which Walckenaer has nji- 
med vagrants are various and singular. A. kolosericea 
and many other species conceal themselves in a little cell 
formed of the rolled-up leaf of a plant, and thence dart 
upon any insect which chances to pass; while A. airox 
and its affinities select for their place of ambush a hole 
in a wall, or lurk behind a stone, or in the bark o( a tree. 

calycina more ingeniously places herself at the Imt- 
tom of the calyx of a dead flower, and pounces upon tin * 
imw’ary flies that come in search ol hoiny^: and /i, arwi'- 
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dinacea buries herself iii the thick panicle of a reed, and 
seizes the luckless visitors enticed to rest upon her silvery 
concealment. Many of this tribe at times quit their ha- 
bitations, and by various stratagems contrive to come 
within reach of their prey, as by pretending to be dead, 
hiding themselves behind any slight projection, &c. A 
white species 1 have often observed squatted in the blos- 
som of the hawthorn or on the flowers of umbelliferous 
plants, and is thus effectually concealed by tlie similarity 
of colour. 

Foremost amongst the spiders comprehended by 
Walckcnaer under the general name of hunters, which 
search after and openly seize their prey, must be enume- 
rated the monstrous yi. avicularia^ at least two inches 
long, which takes up its abode in the woods of South 
America, and has been reputed to seize and devour even 
small birds ; but this is wholly denied by Langsdorf, who 
declares tliat it cats only insects®. This species, as well 
as anoUier tropical one, A. venatoria^ the European A. 
ccmcniaria^ and many others, construct in the ground 
very singular cylindrical cavities, and therein carry and 
devour their prey. These, being rather the habitations 
of insects than snares, I shall describe in a subsequent 
letter. A. saccata^ the species wliose affection for its 
young I have before iletailed, and not a few others of the 
same family, common in this country, in like manner 
seize their prey openly, and when caught carry it to little 
inartificial cavities under <^^tones. A.Jimbriata^ L. hunts 
along the margins of pools ; and Lycosa piratica of 


^ Bcmcikungrn auf clner Jidse urn die Jl'di, i. Go. 
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Walckcnaer and its congeners not only chase their pivy 
in the same situation, but, venturing to skate upon the 
surface of the water itself, 

“ . . . . blithe unwet their oily forms, aiiil dwell 
With feet repulsive on the dimplinj; well.** 

The Rev. R. Shci)pard lias often noticed in the fcii 
ditches of Norfolk a very large spider which actually 
forms a raft for the pui’jiose of obtaining its piey witli 
more facility. Keeping its station upon a ball of weeds 
about three inches in diameter, probably lieltl together 
by slight silken cords, it is w'afted along the siirlhce of 
the water upon this floating island, which it quits the 
moment it secs a drowning insect — not, as you imiy con- 
ceive, for the sake of applying to it the process of the 
Humane ISocict}", but of hastening its exit by a more 
speedy engine of destruction. The booty thus seized it 
devours at leisure upon its raft, under which it retires 
when alarmed by any danger. 

The last of the tribe of hunters that it is necessary to 
particularize, arc those which, like the tigers amongst 
tlie larger animals, seize their victims by leaping upon 
them. To this division belongs a very pretty small 
banded species, A. sccnica^ which in summer may be 
seen running on every wall. 

To Walckenaer’s swimmers^ tlie last of his grand 
tribes of spiders, including Araiiea aqiiatica^ L. &c., die 
first line of the above quotation from Dr. Darwin is par- 
ticularly applicable ; for these actually seize their food by 
diving under the water, their bodies being kept iinwct 
liy a coating of air which constantly siirroimds them. 
— Thus one single race of insects t^xe/ •>lily inminialurc 
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almost all the modes of obtaining food which prevail 
amongst predaceous quadrupeds — the audacious attack 
of the lion ; the wily spring of the tiger ; the sedentary 
cumiing of tlie lynx ; and Uie amphibious dexterity of 
the otter. 

This general view of the stratagems by which the 
spider tribe obtain their food, imperfect as it is, will, I 
trust, have interested you sufliciently to drive away the 
associations of disgust with which you, like almost every 
one else, have jirobably been accustomed to regard these 
insects. Instead of considering them as repulsive com- 
pounds of cruelty and ferocity, you will henceforw^ard 
see in their procedures only the ingenious contrivance of 
patient and industrious hunters, who, while obeying the 
great law of nature in procuring their sustenance, are 
actively serviceable to the human race in destroying 
noxious insects. You will allow the poet to stigmatize 
them as 

“ cunning and fierce, 

Mixture abhorred !” 

but you will see that these epithets are in reality as 
unjustly aj)plied to them (at least with reference to the 
mode in which they procure their necessary subsistence) 
as to the patient sportsman who lays snares for the birds 
that arc to serve for the dinner of his family ; tmd when 
you hear 

the fluttering wing 

And shriller sound declare extreme distress,” 

you will as little {.hiiik it the part of true mercy to stretch 
forth ‘Hhe hel[)ing hospitable hand’^ to the entrapped fly 
as to the captive birds. The spider requires his meal as 
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well as the Indian : and, however to our weak cajuicity 
the gi-eat law of creation ** eat or be eaten” may seem 
cruel or unnecessary, knowing as we do that it is the 
ordinance of a beneficent Being, who does all things 
well, and that in fiict the sum of haj^piness is greatly 
augmented by it, no man, who does not let a morbid 
sensibility get the better of his judgement, will, on ac- 
count of their subjection to this rule, look upon preda- 
ceous animals with abhorrence. 

One more instance of the stvalagcius of inscels in pro- 
curing their prey shall conclude this letter. Other ex- 
amples might be adduced, but the enumeration would 
be tedious. This, from an order of insects widely diC- 
fering from that which includes the race of sjuders, is 
perhaps more curious and interesting than any of those 
hitherto recited. The insect to which I allude, an in- 
habitant of the south of Europe, is the larva of a species 
of ant-lion (Mijrmdcon^ L.), so called from its singular 
manners in this state. It belongs to a genus between 
the dragon-fly and the Hemcrobius. When full grown 
its length is about half an inch : in shape it has a sJigJit 
resemblance to a wood-louse, but the outline of the body 
is more triangular, the anterior part being considerably 
wider than the posterior : it has six legs, and the mouth 
is furnished with a forceps consisting ot two incurved 
jaws, wliich give it a formidable appearance^. II we 
looked only at its external cd>hfornialion and habits, wc 
should he apt to conclude it one of the most helpless ani- 
mals in the creation. Its sole fl)od is the jtiices of (Ahcr 
* Ti-atl XIX. Flo. y 
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insects, particulifrly ants, but at the first view it seems 
impossible that it should ever secure a single meal. Not 
only is its pace slow, but it can walk in no other direc- 
tion than baclcwards\ you may judge, therefore, what 
would be such a hunter’s cliancc of seizing an active ant. 
Nor \vould a stationary posture be more favourable ; for 
its grim aspect would infallibly impress upon all wander- 
ers the prudence of keeping at a respectful distance. 
What then is to become of our poor ant-lion? In its ap- 
petite it is a perfect epicure, never, liowxver great may 
be its liunger, deigning to taste of a carcase unless it has 
previously had the enjoyment of killing it; and then ex- 
tracting only the finer juices. In what possible way can 
it contrive to sup])ly such a succession of delicacies, when 
its ordinary habits seem to unfit it for obtaining even the 
coarsest provision ? You shall hear. It accomplishes 
by artifice what all its open efforts would have been un- 
equal to. It digs in loose sand a conical pit, in the bot- 
tom of which it conceals itself, and there seizes upon the 
insects which, chancing to stumble over the margin, are 
precipitated down the sides to the centre. “ How won- 
derful !” you exclaim : but you will be still more sur- 
prised when I have described tlic whole process by 
which it excavates its trap, and the ingenious contri- 
vances to which it has recourse. 

Its first concern is to find a soil of loose dry sand, in 
tlie neighbourhood of wdiich, indeed, its provident mo- 
ther has previously taken care to place it, and in a shel- 
tered spot near an old wall, or at die foot of a tree. ITiis 
is necessary on two accounts : the prey most acceptable 
to it abounds there, and no other soil would suit for the 



FOOD OF INSECTS. 


4.29 


construction of its snare. Its next step Is to trace in the 
sand a circle, which, like the furrow willi which Romulus 
marked out the limits of his new city, is to determine the 
extent of its future abode. This being done, it proceeds 
to excavate the cavity by throwing out the sand in a 
mode not less singular than eflectivc. Placing itself in 
the inside of the circle which it lias traced, it thrusts the 
hind part of its body under the sand, and with one of its 
fore-legs, serving as a shovel, it charges its tlat and square 
head with a load, which it immediately throws over the 
outside of the circle w ith a jerk strong enough to carry it 
to the distance of several inches. This little manocin e 
is executed with surprising promptitude and address. A 
gardener docs not operate so (jnickly or so well w’ilh 
his spade and his foot, as the ant-lion with its head and 
leg. — Walking backwards, and constantly repealing the 
process, it soon arrives at the part of the circle from 
which it set out. It then traces a new one, excavates 
another i^hrrow' in a similar manner, and by a I’opctition 
of these oj^crations at length arrives at llic centie of its 
cavity. One circumstance deserves remark — that it 
never loads its head witli the sand lying on the cm/siclc 
of the circle, ihougli it would be as easy to do this witJi 
the outward leg, as to remove the sand within the circle 
by the inner leg. But it knows that it is the sand in the 
interior of the circle only that is to be excavated, and it 
therefore constantly uses ilie leg next the centre. It w'lll 
readily occur, how'ever, that to use one leg as a shovel 
exclusively throughout the whole of such a toilsome o)>c- 
, ration, would be extremely w^earisoiim and painlul. For 
this difficulty our ingenious pioneer has a resource. Alter 
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finishing the excavation of one cirralar furrow, it traces 
tile next m an opposite direction ; and thus alternately 
exercises each of its legs without tiring either. 

die course of its labours it frequently meets with 
*si|ail stones : these it places upon its head one by one, 
and jerks over the margin of the pit. But sometimes, 
when near Uie bottom, a pebble presents itself of a size 
so large that this process is im})ossiblc, its head not 
being sufficiently broad and strong to bear so great a 
weight, and the lieight being too considerable to admit 
of projecting so large a body to the top. A more impa- 
tient labourer would despair, but not so our insect. A 
new plan is adopted. By a manoeuvre, not easily de- 
scribed, it lifts the stone upon its back, keeps it in a 
steady position by an alternate motion of the segments 
which compose that part; and carefully walking up die 
ascent with the burthen, deposits it on the outside of the 
margin. When, as occasionally happens, die stone is 
round, die labour becomes most difficult and painful. 
A spectator watching the motions of the ant-lion feels 
an inexpressible interest in its behalf. lie sees it with 
vast exertion elevate the stone, and begin its arduous 
retrograde ascent : at every moment the burdien totter^j 
to one side or the other : the adroit porter lifts up the 
segments of its back to balance it, and has already 
nearly reached the top of the pit, when a stumble or a jolt 
mocks all its efforts, and the stone tumbles headlong to 
the bottom. Mortified, but not despairing, the ant-lion 
returns to the charge; again replaces the stone on its 
back ; again ascends the side, and artfully avails himself, 
for a road, ol’ the channel formed bv the tailing stone, 
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against the sides oF which he can suppoil his load. This 
time possibly he succeeds ; or it may be, as is often the 
case, the stone again rolls down. When thus unfortu- 
nate, our little Sisyphus has been seen six times patiently 
to renew his attempt, and was at last, as such heroic reso- 
lution deserved, successful. It is only after a series of 
trials have demonstrated the impossibility of succeeding 
that our engineer yields to fate, and, quitting his hall- 
excavated pit, begins tlic formation of another. 

When all obstacles are overcome, and the pit is 
finished, it presents itself as a conical hole rather more 
than two inches deej), gradually contracting to a point 
at the bottom, and about three inches wide at the top*. 
The ant-lion now takes its station at the bottom ol’ the 
pit, and, that its grufl‘ appearance may not scare the 
passengers which approach its den, covers itself with 
sand all except the points of its expanded forcej)s. It 
is not long before an ant on its travels, fearing no harm, 
steps upon the margin of the pit, either accidentally or 
for the purpose of exploring the deptli l)clow. Alas ! 
its curiosity is dearly gratified. The faithless sand 
slides from under its feet; its struggles but hasten its 
descent; and it is precipitated headlong into tlie jaws 
of the concealed devourer. Sometimes, however, it 
chances tliat the ant is able to stop itself midway, and 

* The nests of this aniuial which I saw at Fontainhlenn (in the 
pit producing the fossil named after that place) were scarcely half 
the dimensions here given, but tlicy might probably be younger in- 
sects. 1 kept one in a box of sand several days, in which it regu- 
larly fonned its pit, whenever obliterated l)y shaking. The bottom 
of the box unfortunately came out as I was upon my return to Eng- 
land, and tlie animal was killed. 
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widi all haste scrambles up again. No sooner does tlie 
ant-lion perceive this, (for, being furnished wjlth six 
eyes on each side of his head, he is sufficiently sharp- 
sighted,) than, shaking off his inactivity, he hastily 
shovels loads of sand upon his head, and vigorously 
throws them up in quick succession upon the esaping in- 
sect, which, attacked by tuch a heavy shower from he> 
low, and treading on so unstable a path, is almost in- 
evitably carried to the bottom. The instant his victim 
is fairly within reach, the ant-lion seizes him between 
his jaws, which are admirable instruments, at tlie same 
time hooked for lioltling, and hollow, furnished with a 
lateral piston, for sucking, and at his leisure extracting 
all the juices of the body, regales upon formic acid. 
The dry carcase he subsequently jerks out of his den, 
that it may not encumber him in his future contests, or 
betray the ‘Miorrid secrets of his prison-house:” and 
if the sides of the pit have received any damage, he 
leaves his concealment for awhile to repair it: which 
having done, he resumes his station. 

In this maimer in its larva state this insect lives 
nearly two years, during all which tune it receives no 
food but what has been caught through the artifice above 
described. Though all living insects, for I have fed it 
with flies, are equally acceptable to it, as the winged 
tribe can easily take flight fi’om its pit should they chance 
to fall into it, its prey consists chiefly of apterous species, 
of which ants form by far the largest portion, with occa- 
sionally an unwary spider or wood-louse. When the 
full period of its growth is attained it retires under the 
sand ; spins with its anus a silken cocoon ; remains a 
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chrysalis a few weeks; and then breaks forth a four- 
winged insect resembling, as before observed, the dragon- 
fly both in appearance and manners, and ])reying in 
like manner on motlis, biittei-fllcs, and otlier insects.^ 
The larva of Mj/ruielcofi Jhrmicarlus is not tl)C only 
insect which avails itself of a trap for obtaining its prej'. 
A plan ill most respects similar is adopted by that of a 
fly [Ilhagio Vcnnilio^ F.) in form somewhat resembling 
the common flesh maggot. This also digs a funnel- 
shaped cavity in loose earth or sand, but dee})er in jiro- 
portion to its width than that of M Jhrmir.antL% and ex- 
cavated not by regular circles, but by throwing out tlie 
earth obliquely on all sides. When its trap is finished, 
it stretches itself near the bottom, remaining slifl* and 
without motion like a piece of wood, and the last seg- 
ment bent at an angle with the rest, so as to form a strong 
point of siqiport in the struggles which it often neces- 
sarily has with vigorous prey. The moment iui insect 
falls into the pitfall, the larva writhes itself round it like 
a serpent, transfixes it with its mandibles, and sucks its 
juices at its ease. If the insect escapes, the larva castis 
above it jets of sand with surprising rapidity^’. 

I am, &c. 


“ Rcaiim. vi. Bonnet, ii. 3H0. 

** Bonnet, ix. 414. Dc Geer, \ i. lOS. /. 10. 



LETTER XIV. 


HAnJTATJONS OF INSECJ’S. 

In forming an estimate of the civilization and intellec- 
tual progress of a newly discovered people, we usually 
pay attention to their buildings, and other proofs of 
architectural skill. If we find them, like the wretched 
inhabitants of Van Dicmeifs Land, without other abodes 
than natural caverns or miserable penthouses of bark, 
we at once regard them as the most ignorant and uii- 
humauized of their race. If, like the natives of the 
South Sea Isles, they have advanced a step further, and 
enjoy houses formed of timber, thatched with leaves^, 
and furnished with utensils of different kinds, we arc 
inclined to place them considerably higher in the scale. 
When, as in the case of ancient Mexico, we discover a 
nation inhabiting towns containing stone houses, regu- 
larly disposed into streets, we do not hesitate without 
other inquiry to decide that it must have been civilized 
in no ordinary degree. And if it were to chance that 
some future Park in Africa should stumble upon the 
ruins of a large city, where, in addition to these proofs 
of science, every building was constructed on just geo- 
metrical and architectural principles; wdiere the ma- 
terials were so employed as to unite strength with lig^t- 
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ness, j^d a confined site so artiully occupied as to obtain 
spacious symmetrical apartments, we should eagerly in- 
quire into the history of the inhabitants, and sigh over 
the remains of a race wlipsc intellectual advancek wc 
should infer with certainty were not inferior to our own. 
Were wc by the same test to estimate the sagacity of 
the different classes of animals, we should beyond all 
doubt assign the highest place to insects, which in the 
construction of their habitations leave all the rest iar be- 
hind. The nests of birds, from the rook’s rude assem- 
blage of sticks to the pensile dwellings of the tailor-bird, 
wonderful as they doubtless are, arc indisj)utably eclipsed 
by the structures formed by many insects; and tlie re- 
gular villages of the beaver, by far the most sagacious 
architect amongst quadriij)etLs, must yield the palm to a 
wasp’s nest. You w-ill think me here guilty of exaggera- 
tion, and that, blinded by my attachment to a favourite 
pursuit, I am elevating the little objects, w hich I wish to 
recommend to your study, to a rank beyond their just 
claim. So far, however, am I from being conscious of 
any such prejudice, that 1 do not hesitate to go further, 
and assert tliat the ))yramids oi’ Egypt, as the work of 
man, are not more wonderful for their size and solidity 
than are the structures built by some insects. 

To describe the most remarkable of lliese is my pre- 
sent object: and that some method may be observed, I 
shall in this letter describe the habitations of insects living 
in a state of solitude, and built each by a single architect; 
and in a subsequent one, tliosc of insects living in soci- 
eties, built by tlie united labours of many. The formei’ 
class may be conveniently subdivided into habitations 

2 F 2 
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built by the parent insect, not for its own use, h^for die 
convenience of its future young; and those wifiich ay(|. 
formed by the insect that inhabits them for i^ own accoii®:; 
polff^on. To Uie first I shall now call your attentionii- 

The solitary insects w^liicli construct habitations for 
their future young without any view to their own accom- 
modation, chiefly belong to the order llymcnopiera^ and 
are principally different species of wild bees. Of these 
the most simjde arc built by M, mcchicta^ fodiens^ and 
other species of the first family of the genus MelittUy 
Kirby {Colletesy Latr.). The situation which the parent 
bee chooses, is either the dry earth of a bank, or the 
vacuities of stone walls cemented with earth instead of 
mortar. Having excavated a cylinder about two inches 
in depth, running usually in a Jiorizontal direction, the 
bee occupies it with three or four cells about half an inch 
long, and one-sixth broad, shaped like a thimble, tlie end ; 
of one fitting into the mouth of another. The substance 
of which these cells are formed is two or three layers of 
a silky membrane, composed of a kind of glue secreted 
by the animal, resembling gokl-beater’s leafi but much 
finer, and so thin and traiisjiarent that the colour of an 
included object may be seen through them. As soon as 
one cell is completed, the bee deposits an egg within, and 
nearly fills it with a paste comjioscd of pollen and honey; 
which having, done, she proceeds to form another cell^ 
storing it in like manner until the whole is finished, when 
she carefully stops up the mouth fhe orifice with earth. 
Our countryman Grew seems to have found a series of 
these nests in a singular situation — the middle tfie 
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pith of Ih old elder-branch — ^in which they were placed 
lengthwise one after anotlier with a thin boundary be- 
tween each 

Cells composed of a similar membranaceous siibsifiiLce^ 
but placed in a different situation, are constructed by 
Afiis manicata, L. This gay insect dr)es not excavate 
lioles for their reception, but places them in the cavities 
of old trees, or of any other <)bject that suits its pur})ose. 
Sir Thomas Ciillum discovered the nest of one in the 
inside of the lock of a garden-gate, in which I have also 
since twice found them. It sliould seem, however, that 
such situations would be too cold for the grub^ without 
a coating of some non-conducting substance. The pa- 
rent bee, therefore, after having constructed the cells, laid 
an egg in each, and filled them with a store of suitable 
food, plasters them witli a covering of venniform masses, 
apparently composed of lioney and pollen ; and liaving 
done this, aware, long before Count Uumford’s experi- 
ments, what materials conduct heat most slowly, she at- 
tacks the woolly leaves of Stachijs lanata^ Agrostemma 
coronaria^ and similar plants, and with her mandibles in^ 
dustriously scrapes off the wool, w hich with her fore legs 
she rolls into a little ball and cjirries to her nest. Tin's 
wool she sticks upon the plaster that covers her cells, 
and thus closely envelops them with a warm coating of 
down imj^ervious to every change of temperature*^. 

The bee last described may be said to exercise the 

: » Grew’s Raritka of Gresham Collcdgc^ 154. Kirby Mon. Ap, 
AngL i. 131. McUtia. *, a. 

. ^ Mon. Ap. Auffl. i. 173. Apis c. 2. ec. From later obscn'ations 
I am inclined to think that these cells may possibly, as in the case of 
the hiimble-bcc, be in fact foniicd by the larva previously to becom? 
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trade of a clothier. Another numerous family Wuld be 
more properly compared to carpenters, boring with 
creole labour out of the solid wood l^g cylindrica|>;: 
tube^ and dividing them into various cells. Amongi^- 
these, one of the most remarkable is the Aj)is violacea, L. 
[Xylocopa^ Latr.), a large species, a native of Southern 
Europe, distinguished by beautiful wings of a deep violet 
colour, and found commonly in gardens, in the upright 
putrescent espaliers or vine-props of which, and occasion- 
ally in the garden seats, doors and window-shutters, she 
makes her nest. In the beginning of spring, after re- 
peated luid careful surveys, she fixes upon a piece of wood 
suitable for her purpose, and with her strong mandibles 
begins die process of boring. First proceeding obliquely 
downwards, she soon points her course in a direction 
parallel with the siiles of the wood, and at length wiM 
unwearied exertion forms a cylindrical hole or tunnel nb{ , 
less than twelve or fifteen inches long and half an inch^ 
broad. Sometimes, where the diameter will admit of it, 
diree or four of these pipes, nearly parallel with each 
other, arc bored in the same piece. Herculean as this 
task, which is the labour of several days, appears, it is 
but a small part of what our industrious bee cheerfully 
undertakes. As yet she has completed but die shell of 
the destined habitation of her offspring; each of which, 
to die number of ten or twelve, will require a separate 
and distinct apartment. How, you will ask, is she 

ing a pupa, afier having eaten the provision of pollen and honey with 
which the parent bee had surrounded it. The vermicular sliape, ^ 
however, of the masses with uhich the cases are surrounded^ 
not seem easily reeoncilcablc with this supposition, unless they'ftre 
eonsiderc<l as the excrement of the larva. 



HABITATIONS OP INSECTS. 439 

form these ? With what materials can she construct tlie 
floors and ceilings ? Why truly God “ doth instruct her 
to discretion «md doth teach her.” In excavating, her 
tunnel she has detached a large quantity of fibres, ^ich 
lie on the ground like a heap of saw-dust. This material 
supplies all her wants. Having deposited an egg at the 
bottom of the cylinder along with the requisite store of 
pollen and honey, she next, at the height of about three 
quarters of an inch, (which is the depth of each cell,) con- 
structs of particles of the saw-dust glued together, and 
also to the sides of the tunnel, what may be called an an- 
nular stage or scaffolding. When this is siilBciently hard- 
ened, its interior edge affords support for a second ring 
of tlie same materials, and thus the ceiling is gradually 
.formed of these concentric circles, till there remains only 
small orifice in its centre, which is also closed with 
a circular mass of agglutinated particles of saw-dust. 
When this partition, which serves as the ceiling of the 
first cell and the flooring of the second, is finished, it is 
about the thickness of a crown-piece, and exhibits the ap- 
pearance of as many concentic circles as the animal has 
made pauses in her labour. One cell being finished, she 
proceeds to another, which she furnislies and completes 
in the same manner, and so on until she has divided her 
whole tunnel into ten or twelve apartments. 

Here, if you have followed me in this detail with the 
' interest which I wish it to inspire, a (piery will suggest 
itself. It will strike you that such a laborious undertaking 
as the constructing aiul furnishing these cells, cannot be 
the work of one or CNcn of two days. Considering that 
every cell requires a store ol honey and pollen, not to be 
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collected but with long toil, and diat a considerable in? 
terval must be spent in agglutinating the floors of eacli^ 
it will be very obvious to you that the last egg in the 
cell^ihust be laid many days after the first. We are 
tain, tlierefore, that the first egg will become a grub^.and 
consequently a perfect bee, many days before the last 
What then becomes of it ? you will ask. It is impossible 
tliat it should make its escape through eleven superincum* 
bent cells without destroying the immature tenants ; and 
it seems equally impossible that it should remain patiently 
in confinement below tliem until tliey are all disclosed. 
This dilemma our heaven-taught architect has provided 
against. With forethought never enough to be admired 
she has not constructed her tunnel with one opening only,‘ 
but at the further end has pierced another orifice, a kind; 
of back-door, through which die insects produced by ' 
first-laid eggs successively emerge into day. In fact, aui 
the young bees, even the uppermost, go out by this road;f 
for, by an exquisite instinct, each grub, when about to 
become a pup^i, places itself in its cell with its head down- 
wards, and thus is necessitated, when arrived at its last 
state, to pierce its cell in this direction*. 

Cantina albilabris of Spinola, who has given an inter- 
esting account of its manners, [Prosopis, F., Melitta *. b. 
Kirby,) forms its cell upon the general plan 9f the bee 
just described, but, more economical of labour, chooses a 
branch of briar or bramble, in the pith of which she ex-^! 
Ctivates a canal about a foot long and one line, or som&> 
times more, in diameter, with from eight to twelve cells 

Reaum. vi. 39-50. Mon. Ap. i. 189. Apis * * 



habitations of insects. 4-1.1 

separated from each ptlier by partitions of particles of 
p)Pr glued together^. 

if^Such are the curious habitations of the caipenter bees. 
Kext I shall introduce you to tlie not less interesting 
structures of another family which carry on the trade of 
masons, building their solid houses solely of artilicial 
stone. The first step of the mother bee, Ajjis muraria, 
Oliv. {Anikophora, F., Mcgachilc, Latr.) is to fix upon 
a proper situation for the future mansion of her off^^ring. 
For this she usually selects an angle, sheltered by any 
projection, on the south side of a stone wall. Her next 
care is to provide materials for the structure. The chief 
ofithese is sand, which she carefully selects grain by 
grain from such as contains some mixture of earth. 
These grains she glues together with her viscid saliva 
< masses the size of small shot, and transports by 
of her jaws to the site of her castle With a 
number of these masses, which are the artificial stone of 
which her building is to be composed, united by a ce- 
ment preferable to ours, she first forms the basis or foun- 
dation of the whole. Next she raises the walls of a cell, 
which is about an inch in length and half an inch broad, 
and before its orifice is closed in form resembles a thim- 
ble. This, after depositing an egg and a supply of ho- 
ney and pollen, she covers in, and then proceeds to the 
erection of a second, which she finishes in the same man- 
ner, until the whole number, which varies from four to 

^, Ann. du Miu, x. 236, > Reaumur plausibly supposes that 

it ha^ibeen from observing this bee thus loaded, that the tale mention- 
ed by Aristotle and Pliny, of the hivc-bec’s ballasting itself with a 
bit of stone previously to fl}ing home in a high wind, has arisen. 
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eight, is completed. The vacuities between the cells, 
which are not placed in any regular order, some being 
parallel to the wall, others perpendicular to it, and others 
indined to it at different angles, this laborious 
fills up with the same material of which the cefis' are 
composed, mid then bestows upon the whole group a 
common covering of coarser grains of sand. The form 
of the whole nest, which when finished is a solid mass 
of stone so hard as not to be easily penetrated with the 
blade of a knife, is an irregular oblong of the same co- 
lour as the sand, and to a casual observer more resem- 
bling a sphisli of mud than an artificial structure. These 
bees sometimes are more economical of their labour, 
and repair old nests, for the possession of which they 
liave very desperate combats. One would have sup- 
posed that the inhabitants of a castle so fortified might 
defy tlie attacks of every insect marauder. Yet an Ich- 
neumon and a beetle [Clems apiarkis^ F.) both contrive 
to introduce their eggs into the cells, and the larvae pro- 
ceeding from tlicm devour their inhabitants^. 

Other bees of the same family with that last described, 
use diflerent materials in the construction of their nests. 
Some employ line earth made into a kind of mortar with 
gluten. Another [A, cccndescens^ L.), as we learn from 
I)e Geer, forms its nest of argillaceous earth mixed with 
chalk, upon stone walls, and sometimes probably nidifi- 
cates in cluilk-j)its. Apis hicornis^ L. selects tlie hollows 
of large stones for the site of its dwelling ; while others 
prefer tlie holes in wood. 

The works thus far described require in general less 
* Kcaum. vi. Mon, Aju Anfih i. 1/0. 



' HABITATIONS OF INSECTS. 443 

‘'i 

genius than labour and patience : but it is far otherwise 
with the nests of the last tribe of artificers amongst wild 
to which I shall advert— the hangers of tapestry, 
OT'^lipholsterers — those which line the holes excavated 
in the earth for the reception of their young, with an ele- 
gant coating of flowers or of leaves. Amongst the most 
interesting of these is Apis Papavms^ [Mcgachile^ Latr. 
Anthophora^ F.) a species whose manners have been ad- 
mirdbly described by Reaumur. This little bee, as though 
fascinated with the colour most attractive to our eyes, 
invariably chooses for the hangings of her apartments 
the most brilliant scarlet, selecting for its material the 
petals of the wild poppy, which she dexterously cuts 
into the proper form. Her first process is to excavate 
i^ some pathway a burrow, cylindrical at the entrance 
bnt swelled ourbclow, to the depth of about three inches. 
Having polished the walls of this little apartment, she 
next flies to a neighbouring field, cuts out oval portions 
of the flowers of poppies, seizes them between her legs 
and returns with them to her cell ; and though separated 
from the wrinkled petal of a halt-expanded flower, she 
knows how to straighten their folds, and, if too large, lo 
fit them for her purpose by cutting off’ the superfluous 
parts. Beginning at the bottom, she overlays the walls 
of her mansion with this brilliant tfipestr}^, extending it 
also on the surface of the ground round the margin of 
the orifice. The bottom is rendered warm by tliree or 
four coats, and the sides have never less than two. ITie 
• little upholsterer, having completed the hangings of her 
apOitment, next fills it wdth pollen and honey to the 
height of about half an inch; then, after commilting an 
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egg to. it, she wraps over the poppy lining so that even 
the roof may be of this material; and lastly closer its 
inouth with a small hillock of earth The great 
of the cell compared with the space which the sinj^i^^ 
&nd the accompanying food deposited in it occupy,’ de^ 
serves i)articular notice. This is not more than halfin 
inch at the bottom, the remaining two inches and a half 
being subsequently filled wdth earth. — When you next 
favour me with a visit, I can show you the cells o^this 
interesting insect as yet unknown to British entomolo- 
gists, for which I am indebted to the kindness of M. La- 
treillc, who first scientifically described the spCgj^s^. 

Apis centuncularisj A. Willughbiella^ and other species 
of the same family, like the preceding, cover the walls of 
their cells wiUi a coating of leaves, but arq content with 
a more sober colour, generally selecting for their hang- 
ings the leaves of trees, especially of the rose, whence 
tlicy have been known by the name of the leaf-cutter 
bees. They differ also from A. Papaveris in excavating 
longer burrows, and filling tliem with several thimble- 
shaped cells composed of portions of leaves so curiously^ 
convoluted, that, if we were ignorant in what school tliey! 
have been taught to construct them, we should never 
credit their being the work of an insect. Their enterr^ 
taining history, so long ago as 1670, attracted tlie atten- 
tion of our countrymen Ray, Lister, Williighby, and’ 
Sir Edward King; but we are indebted for the midst’ 
complete account of their procedures to Reaumur; 

. The modier bee first excavates a cylindrickl hole 
eight or ten inches long, in a horizontal dird:;tion, either 

■* a'JiT 

“ Rcaum. vi, 139-148. Latr. Hist, Kai,dcs PoumiSf ^7 • 
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in tlie ground or in tlie tnmk o^ rotten willow-tree, or 
occasion^l^ in odier decaying wood. 'I^is cavity she 
i^s .with six dr seven cells wholly composed of portions 
of the shape of a tliiiuble, the convex end of one 
jclosl^J fitting into the open end of another. Her first 
process is to form tlie exterior coating, which is com- 
posed of three or four pieces of larger dimensions tlnui 
the rest, and of an oval form. The second coating is 
formed of portions of equal size, narrow at one end but 
gradually widening towards the other, where the width 
equals half the length. One side of these pieces is the 
serrate which it was taken, which, 

as the pieces are made to lap one over the other, is kejit 
on the outside, and that which has been cut within. The 
little animal now forms a third coating of similar mate- 
rials, the middle of which, as the most skilful workman 
would do in similar circumstances, she places over the 
margins of those that form the first tube, thus covering 
and strengthening the junctures. Repeating the same 
process, she gives a fourtli and sometimes a fifth coating 
to her nest, taking care, at the closed end or narrow ex- 
tremity of the cell, to bend the leaves so as to form a 
convex termination. Having thus finished a cell, her 
next business is to fill it to within half a line of the ori- 
fice, with a rose-coloured conserve composed of honey 
and pollen, usually collected fi’om the flowers of thistles ; 
md then having deposited her egg, she closes the orifice 
wi^ three pieces of leaf so exactly circular, that a pair 
of compasses could not define their margin with more 
* truth ; and coinciding so precisely with the walls of the 
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cell, as to be retained tbeir situation merely by tlfe 
nicety.of their adaptation. After this coveringt^flittedin, 
there remains still a concavity which receives thb convex 
end of the succeeding cell ; and in this manner the inde- 
fatigable little anmial proceeds until she has completed 
the six or seven cells which compose her cylinder., , 
Hie process which one of these bfees employs in cu^ 
ting the pieces of leaf that compose her nest is worthy pf 
attention. Nothing can be more expeditious : she is not 
longer about it than we should be with a pair of scissors. 
After hovering for some moments over a rose-bush, as^, 
if to reconnoitre the ground, tlie bee alights won the 
leaf which she has selected, usually taking h# station 
upon its edge so that the margin passes betweenlier legs. 
With her strong mandibles she cuts without intermis- 
sion in a curve line so as to detach a triangular portion. 
When this hangs by the last fibre, lest its weight should 
carry her to the ground, she balances her little wings for 
flight, and the very moment it parts from the leaf flies 
off with it in triumph ; the detached portion remaining 
bent between her legs in a direction perpendicular to 
her body. Thus without rule or compasses do these 
diminutive creatures mete out the materials of their 
into portions of an ellipse, into ovals or circles, aceu* 
rately accommodating the dimensions of die several pi6<M 
of each figure to each other. What other architect cpidd 
carry impressed upon the tablet of his memory th4 
tire idea of the edifice which he has to erect, and, d(»jtv* 
tute of square or plumb-line, cut out his materifi^ ite 
exact dimensions without making a single mistake? 
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Yet this is what our little bee%variably does. So far 
are human; art and reason excelled by the teaching of 
the Almighty 

"4^ther insects besides bees construct habitations of dif* 
fereSt kinds for their young, as various species of SpheXf 
Scarabaus, &c., which dc]M)sit their eggs in cylindrical 
excavations that become the abode of the future tarva?. 
In the procedures of most of these, nothing worth par- 
ticularizing occurs ; but one species called by Reaiiiniir 
the mason-wasp, [Odynenis mnraria^ Latr.) referred to 
in a former letter, works upon so singular a plan, that it 
would improper to pass it over in silence, especially 
as the.^|nests may be found in this country in most f^ndy 
banks exposed to the sun. This insect bores a cylindri- 
cal cavity from two to three inches deep, in hard sand 
which its hii^dibles alone would be scarcely capable of 
penetrating, were it not provided with a slightly gluti- 
nous liquor which it pours out of its mouth, that, like tlie 
vinegar with which Hannibal softened the Alps, acts 
upon the cement of the sand, and renders the separation 
of the grains easy to the double pickaxe with which our 
little pioneer is furnished. But the most remarkable 
drcuUistance is the mode in which it disposes of the ex- 
cavated materials. Instead of throwing them at random 
on a heap, it carefully forms them into little oblong pel- 
leti^ and arranges them round the entrance of the hole 
so as to form a tunnel, which, when the excavation is 
cinhpleted) is often not less than two or three inches in 
length. For the greater part of its height this tunnel is 
upright, but towards the top it bends into a curve, al- 
• Reaum. vi. 971-24, Mon. Ap. Ang/. i. 157. Apis c. 2. 
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ways however retainin Jills cylindrical’ ' The, 

mass^ are so attached to each other in this ^ as 

to leave numerous vacuities between them, 
tlie appearance of filagree-work. You will readily divine 
that the excavated hole is intended for the reception of 
an e^g, but for what purpose the external tunnel is ip^iht 
is not so apparent. One use, and perhaps the mosl 
portant, would seem to be to prevent the incursions, of 
the artful Ichntjumons, Chrifsidce^ &c. which are ev^r '^)h 
tlie watch to insinuate their parasitic young into the ni^ste 
of other insects : it may render their access to the riest 
more difficult ; they may dread to enter into so/l^ng and 
dark a defile. I have seen, however, more than' once a 
Chrysis come out of these tunnels. That its use is only 
temporary, is plain from the circumstance that the insect 
employs the whole fabric, when its egg is kid and store 
of food procured, in filling up the remaining vacuity of 
die hole ; Uiking down the pellets, which are very con- 
veniently at hand, and placing them in it until tlie en- 
trance is filled*. — Latreille informs us, that a nearly 
sunilar tunnel, but composed of nrrains of earth, is built 
at the entrance of cell by a bee of his family of 
pioneci's^, , / 

Under this head, too, may be most conveniendy 
ranged the very singular habitations of the larvae of>,|he 
Linnaean genus Cynips^ the gall-fly, though they i»iMi 
with no propriety be said to be comhiicted by the 
ther, who, provided with an instrument as potent ^ 
endh^ter’s wand, has but to pierce the site of the foim- 
oatfon, and commodious %>artmcilts, as magic, 
vi.S51-7. /. J. * 
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spying up irtd surround tKfe'^^rme of her future de- 
I allude to those vegetable excrescencics 
Tip^ct gm/5, some of which resembling beautiful berries 
others apples, you- must have frequently observed 
oAfthe leaves of the oak, and of which one species, the 
i^^^po gall, as I have before noticed, is of such iOf*por- 
in the ingenious r t “ de peindre la parole et de 
parler aux yeux.^ All these tumours owe their origin to 
ihe deposition of an egg in the substance out of which 
they grow. This egg, too small almost for perception, 
the parent insect, u little four-winged fly, introduces into 
a pmii&l|e made by her curious spiral sting, and in a 
few hoi^ it becomes surrounded with a fleshy chamber, 
which not only serves its young for shelter and defence, 
but also for food ; the future little hermit feeding upon 
its interior lind there undergoing its metamorpliosis. 
Nothing can be more varied than these habitations. 
Some are of a globular form, a bright red colour, and 
smooth fleshy consistence, resembling beautiful fruits, 
for wliich indeed, as you have before been told, they are 
eaten in the Levant : others, beset with spines or clothed 
with hair, arc so much like seed-vessels, tliat an eminent 
modern chemist has contended respecting the Alq)})o 
gall, tliat it is actually a capsule®. Some are xactly 
i^und; others like little inushrtKans; others resemble 
mrtichokes ; while other gain might be taken for flow- 
l^rs i in short, they are of a hundred different forms, «uid 


’■'®' Aikin’s JDiciionary of Chcmistri/, i. 455. What have prolnibly 
been.takcB by Mr. Aikiii for “ kernels ” in the inipcrfora^ nuts, 
* are the coro^s of the inhabitant^of these galls in the phf)a 
which often ^trcmcly resemble ffie seeds of a capsule, as Renumwf 

vox. 1. 
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of all sizes from ih0t tdvj^^| 

Nor is thdir situation on the plant ys$diyer^| 
a^e found upon the leaf itself ; others upon 
only; others upon the roots ; and otliers upon tfie 
,S 9 me of them cause the branches iipop wliich the^] 
to shqpt out into such singular forms, that the plants r| 
ducing them were esteemed by the old botanists distil)^ 
species. Of this kind is the Rose^mllorj)^ which old ^ 
rard hgurcs and describes as not only makihg a gati 
shew, but also ycelding a most cooling aire in the'j 
of summer, being set up in houses for the decking o| 
same.” This willow is nothing more than 
common species, whose twigs, in consequence^^Kij^ 
position of the egg of a ij^nips in tlieir sumnuf^l^ 
^^oot out into numerous leaves totally different in^| 
from the other leaves of the tree, and arran^d not i 
\uulike those con^sing the flower of a rose, adliering^] 
*thc stem even aflCT the others fall off. Sir James ^Smith 
mentions a similar lums on the Provence willows, which 
at first he took for a tufted lichen^. From the .saitiie 
cause tlic twigs of the common w'ild rose often shoptf^put 
into a beautiful tuft of numerous reddish moss-like 
wholly dissimilar from the leaves of the plant, de 
by the old naturalists a very valuable medic^subs. 
to which they erroneously gave the name oiBedc 
None of these variations is accidental or commonj 
of die tribe, JbUt each peculiar to the galkf^ 
single and clis^ct species of Cynips. 

.Hpw the mere inseition of an egg into diiisuh 
leaf oin^wig, pveu if ,a^ij)panied, .l» -ac^j^ 

* Reaunu iu. 4 1 7 
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th0 growth of such suH 
iJiherances' abound it, plillosophers ate as litde 
,„_plain, as why the insertion of a particle 6f va* 
^lous matter into a cliild's arm should cover it with pus* 

: of small pox. In both cases the effects seem to pro- 
from some action of the foreign substance the 
Dting vessels of the, animal or vegetable: but of the 
tire of this action w'e know nothing. Thus much is 
Pertained by the observations of Reaumur and Malpighi 
liat the production of the gall, which however large at- 
tts its full size in a day or two*, is caused by the egg or 

J ^mpanying fluid : not by the larva, which docs 
r until the gall is fully formed tJiat the galls 
ring from leaves tdmost constantly take their 
;in from nerves® ; and that the egg, at the same time 
it caus^ the growth of the gall, itself derives nourish- 
ment from the substance that surrt^ids it, becoming 
^nsiderably larger before it ishatchm than it was wh^. 
first deposited’^.— When chemically analysed, galls arc 
found to contain only the same {irinclples as the plant fi*om 
which they spring, but in a more concentrated state. 

productions of nature seem to liave puzzled die nn- 
‘ 1ftt pliilosophers more than galls. The commentator 
)io.sc^des, Mathiolus, ^o agreeably to the doctrine 
Eiose days ascribed their origin to spontaneous genC- 
bn, gravely informs us that weighty prognostications 
Hhe events of the ensuing yeal^piay be deduced from 
irtaining whether they contain sj^iders, worms, or flies, 
philosophers, who knew that except by rare 

itoimals are be tbimd in galls, be^^^' 
.a-,... ' « Ibid. 479.' 
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grubs of (lififerent kinds which they ratiohally^^t^eix^ 
to spring from eggs, were chiefly at irloss 
thejet^veyance of these eggs into the middle of a^^Siimce 
in which tliey could And no external orifice. They there- 
fore inferred that they were the eggs of insects deppsit^ 
in the earth, which had been drawn up by tlie roots of 
trees along with the sap, and after passing dirough difier- 
ent vessels had stopped, some in the leaves, others in the 
twigs, and had there hatched and produce4;'||^ ! Redi’s 
solution of die difficulty was even more extraordinary. 
This philosopher, who had so triumphandy combated the 
absurdides of spontaneous generation, fell hm^tf into 
. greater. Not having been able to witness the Jimmition 
of eggs by die parent flics, in die plants that pro^^ gflJ^ 
he took it for granted that grubs which he found wim- 
in diem could not spring from eggs: and he was equal^ 
unwilling to admu^cir origin from spontaneous genera^ 
tion, — an admisrain which would have been ii^ .to his 
own most brilliant discoveries. He therefore cut the.kno(^ 
by Supposing diat to die sohie vegetative soul by which 
fruits and plants are produced, is committed the charge of 
creating the larvae found in galls * ! An instance truly hu- 
miliating, how litdc we can infer from a man’s just ideas 
on one point, diat he will t^t be guilty of the n^ost pitial^ 
absurdity on another ! " 

'Plough by for the greater part of the vegetable (gXit 
■.ci:^cencies termed galb^ are caused by insects of the gentiS^ 
Q^ps, they do ndl' always originate fnnn this tribe. 

' ' Some are produced by beedes, as those on ihe rhots of 
l^kHock {Siuapis anmsis), which 1 have asclirhiined to 
•* JJe ^gvcfin, 233 &c. 
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Ij^ uih^rtod by the larvtp >oF Oirculio contraclus, Ent. 

'||p Rkj/nchattus assimilisi F. From the knob-like 
^us ot^ turnips, called in some places the anbury ^ I have 
^i'ed another weevil, {Cttradio plmrostigma, Ent. Brit., 
■0kytu1ia:nm sidckolUs, Gyll.) and I have little doubt that 
insects, or species allied to them, cause theclub- 
|bihg of the roots of cabbages. It seems to be a beetle of 
j^e same &^y that is figured by Reaumur*, as causing 
the galls the leaves of the lime-tree. Others owe 
. their origin to moths, os those resembling a nutmeg which 
Reauntur received from Cyprus'’; and others again to 
'two-jra|fed flies, as the woody galls of the thistle caused 
J^^is {Muscttf L.) Cardui^, and the cottony g.'ills 
ground ivy, wild thyme, &c., as well as a very 
Aguiar one on the juniper resembling a flower, described 
by De Geer**, all which arc the work of minute gall-gnats 
i^ecidomyicE^ Latr., Tiptda, L.). Sdoilf of these lust con- 
vert even* the flowers of plants into a kind of galls, us 
T. Loti of De Geer*, which h>habits the blossoms o^Ijotus 
eomiadatus ; and one which I have myself observed to 
nmder the flowers of Erysimum Barbaren like a hop 
/Blossom. A similar monstrous appearance is commun 
to the flowers of Teucrium supinum by a little fleldi 
1 ^, CimeilXTit^s, F.) Tcucrii of ^Tost^ and to another 
jj^imt of the same genus by one of the same tribe de- 
sf^ibed by Reaumur e. In these two last instances, how- 
r, the habitations do not seem strictly entitled to tlie 
ilatioin of galls, as they origintte not from the egg, 


• •jleaum.'iii. 1 88. f. 2, .3. ’’ Ibid. iii. 4-18. Ibid. 438.'^ 

> Dc (^,vi. lOJ). - Ibid. 421. 

■ *3ac<|Uia Colled Ah 255^ .. * RciijKinh iii. 
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the sa|^' in some way'.hhparts a mo^itf acUQip^^llie 
jnicc^'.causing the flower to expand' uhnaturiffl|N md 
ihfe same remark is applicable to the gall-like swellings 
fijrnjed by many Aphides, as ji. Pistacia, which cailses 
the leaves of different species of Pistacia to expandinto 
red finger-like cavities ; A. P/ni, which converts die buds 
or young shoots of the fir into a very bil^ful gallj 
som&i^hat resembling a fir-cone, or a pineij|pb in mi- 
luature; and A. Bttrsarice^ which with its brood inha« 
bits angular utriculi on the leafstalk of the black I^lat^' 
numbers of which I observed this year on th<^j^fM|^y 
the road-side from PIull to Cottingham. — Th ^M wity 
of galls are what entomologists have denomina^^iono^- 
thalamous, or consisting oi^iitrily one chafnbcr orc^^F 
but some are poly thalamous, or consisting of several. 


Having thus d^Hbcd the most remarkable pf thehs"'^ 
■bitations constructkl by the parent insects for the accom^ 
mddaition of their future young, I proceed to the Secbnd' 
kind mentioned, namely, those which are formed by the 
insect itself for its own use. These may be again sub- 
divided into such as are the work of the insects in their, 
larva state ; and such as are formed by perfect insects. ' 

Many larvae of all orders need no other habitatit^ 
than 'the holes which tliey form in seeking for, or<. 

substances upon which th<^ feed. Of this -.d^ 
si^ption are the niil^ity of subterndtean latvtl!^' and 
those which feed on wood, as iho-Bosiriiehit 'i^]0i^lbd>y- 
; the Anobia, F. wfai^ excayatrpj^e li^ 
clrci^ holes frequently met with in ancient fiin^)^ 
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of old houses ; iiiidmany larvae of 
plur|^nlurly Lepidojytera. One of tliese 
Msl) th^fwva of Bmnbpj: Cossus, differs from its cbnge- 
ni^&;in.&bricating for its residence during winter aha- 
^faitatipo of pieces of wood lined >vith fine silk*. Under 
Hm 'division, too, come the singular habitations of the 
subcutaneous larvae, so called from the circumstance of 
th^ir.feedii^iAipon the parenchyma included between tlie 
upijper an(M || ||ier cuticles of the leaves of plants, between 
which) though the whole leaf is often not thicker than a 
sheet writing*pa})er, they find at once food and lodg- 
Ijust have been at some time struck by certain 
; or labyrinthdike lines on the leaves .of the 
^1)ramble, and niljmcrous other plants: the 
fie you meet w’ith onf uf them, if you hold it up 
the light you will perceive that the colour of tliese 
Jlnes is owing to the pulpy substanc^^ the leaf having 
there be^ removed; and at the fuf^r end you w^ill 
probably remark a dark-coloured speck, which, when 
carefully extricated from its covering, you will find to be 
the little miner of the tortuous galleries which you m'e 
Mmiring. Some of tliese minute larvie, to w'hich the 
^arefichyma of a leaf is a vast country, reciniring several 
I to be^travei^ed by the slow process of mining w hich 
[ adopt— that of eating tlie excavated materials as 
, ^proceed— are transformed into beetles {Cnrculio 
&c.) ; others into flies; and a still grater, 
rf^ber iuto ve^. minute moths oflllie genas Tinea^^ 
T^ WilkelUtj T, Clerkelloj &c. Many of these lust aro 
littb^lmlradea of nature, which lias lavished on them 

» Lyonct, Jwf//. y C'ow. 0. 
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most splendid combined gold> silv|| 

and pearl t* '80 tiiaV^'^ they but fi^cSil^pon'^ l^gi^ 
scales they 'Would &r eclipse all other animalainp^esa 
ofda^ration. 

Mother tribe of lar^ffi, not very numerous^ content 
theiilselves for their habitations with simple hole^rinto 
which they retire occasionally. Many of these are merdiy 
cylindrical burrows in the ground, as thq||||formed; by 
the larvae of field-crickets, Cicindelce andWphemene. 
But the larvae of the very remarkable lepiu^terous ge- 
nus {Nj/ctcrobm of Mr. MacLeay) before allud^ to*, 
excavate iur themselves dwellings of a niore|^H^al 
construction ; forming cylindrical holes in t^H« of 
New Holland, particularly ^e different spe(^im|fe»4- 
siOf to which they ore Ver^'destructivev^d ddUMin^ 
the entrance against the attacks of the Milntes and other 
carnivorous inse^^y a sort of trap-door composed of 
silk interwoven JH^euves and pieces of excrement, se^ 
curely fastened ^'the upper end, but left loose at the 
lower for the free passive of the occupant. This-abode 
tliey regularly quit at sun-set, for the purpose of laying 
in a store of the leaves on which they feed. These they 
drag by one at a time into dieir cell until the approach 
of light, when they retreat precipitately into it, Ond them 
renoain closely secluded the whole day, enjoying dii| 
booty ’^which their nocturnal range has provided, 
species lifts up the loose end of its door by its 
enters backward, dragging after it a leaf qf^ait^j^ 
raia, which it holds by the footstal^*^. 

* P.304; 81)3. . ■ ■ •, . . 

’ itcwin’s VriHromia EMomdog^ (sic P' 
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description of larv^^ clliefly of the two Icpi- 
dopieroi^gwiera T^rix and Tineoy form into conve- 
nient htil^^ons the leaves of the plants on which fliey 
feed. Some of these merely connect together with a few 
silk«i;;threads several leaves so as to form an irr^lar 
packet^'giin the centre of which the little hermit lives. 
Others ^nfine themselves to a single leaf, of which they 
simply fold ^part over the odier. A third description . 
form and uj^ttit a sort of roll, by some species made 
cylindrical, By others conical, resembling llic papers 
into which grocers put their sugar, and as accurately 
cons tdllfe^ only there is an opening left at the smaller 
cxtre™j p^ the egress of the insect in case of need. If 
y^ w^ fe ^ifee one of these roll^ you would immediately 
by^miat mei^ianism it could possibly be made — ^Iiow 
an insect withofti^ fingers could contrive to bend a leaf 
into a roll, and to keep it in that form until fastened with 
the silk which bolds it together? l^viBlIbllowing is tlie 
operation. The little caterpillar first %xes a series of 
silken cables from one side of the leaf to tlie otlicr. She 
next pulls at these cables with her feet ; and when she 
has fiBrced the sides to approach, she fastens them toge- 
ther with shorter threads of silk. If the insect finds tliat 
^le o£ the larger nerves of the leaf is so strong as to re- 
<^|^her effbrts, she u’cakens it by gnawing it here and 
.i^M^half through. What engineer could act more so- 
!^ga^usly?— To form one of tlie conical or hom-sliaped 
^^rolls, which are not composed of a. virholc lea^ but dT 
long triangular portion cut out of the edge, some other/ 
manoeuvres arc requisite. Placing herself upon the lea^ 
the .caterpillar cuts out with her jaws the piece wlu^ fe.: 
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to compose her roll. • She does notchowevcr entirely. de- 
tach it: it ivould th^ want a base< She detaches that 
part only which is to form the contour of the horn. This 
portion is a triangular strap, which she rolls us she cuts. 
Wlicn the body of the horn is finished, as it is intended' 
to be fixed upon the leaf in nearly an upright position, it 
is necessary to elevate it. To effect this, she proceeds as 
we should with an inclined obelisk. She a^^ches threads 
or little cables towards the point of the^ pjTamid, and 
raises it by tlic weight of her body*. 

A still greater degree of dexterity is manifested in 
fabricating tiie habitations of the larvae of sqjprjiidjl^ther 
'^rineae which feed on the leaves of the ros^t^^iipple, 
elm, and oak, on the under-side of whicli^tlie^.j|ay in 
summer be often found. These form tth oblong ’tavity 
in the interior of a Igaf by eating the^piVcnchyma be- 
tween the two m^THibranes composing its upper and under 
side, which, aft^^^ving detached tliem from the sur- 
rounding portibnfit joins with silk so artfully that the 
scams are scarcely discoverable even with a lens, so as to 
compose a case or horn, cylindrical in the middle, its 
anterior orifice circular, its posterior triangular. Were 
this dwelling cylindrical in every part, the form of the 
two pieces that compose it would be very simple ; but 
the dill^rent shape of the tw'o ends renders it necessary 
that each side should have peculiar and dissimilar, cur-* 
vatures ; and Reaumur assures us, that these arc ^ 
complex and difficult to imitate as the contours of the 
pieces of cloth that compose the back of a coat. Some 
of this tribe, wdiose proceedings I had the pleasure of 
* Bonnet, ix. 188. 
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witnessing a short time since upon the aiders in the Hull 
Botanic Garden, more ingenious than tlieir brelhren, 
and willing to save the labour of sewing up two scams in 
their dwelling, insiniuite themselves near the edge of a 
leaf instead of in its middle. I fere they form their ex- 
cavation, mining into the very crenaturcs between the 
two surfaces of the leaf, which, being joined together at 
the edge, thctHH^Ibrin one seam of the case, and i’rom their 
dentated figu]^give it a very singular appearance, not 
unlike that of some llslies which have fins upon their 
backs. ^The opposite side they arc necessarily forced to 
cut nnd^sew up, but even in this operation tluy show an 
ijigenuity und contrivance woilhy of admiral ion. The 
Tinefl&i^wbiiclt cut out tlieir suit from the middle of the 
leaf, wli(^ly dcticli the two surfaces that compose it be- 
fore they proceed to join tliem tcigether, the serrated in- 
cisions made by their teeth, which, if tlmy do not cut as 
fast, in this respect arc more effective than any scissors, 
interlacing each other so as to support the separated 
portions until they arc properly joined. But it is ob- 
vious that this process cannot be followed by those 
Tinea? w'hich cut out their house from the edge of a leaf 
If these wwe to detach the inner side before they had 
joined the tw^o piece's together, the builder as well as his 
dwelling ^ould inevitably fall. They therefore, before 
makjng any incision, prudently (as u sempstress 
would call it) loosely together in distant points the two 
membranes on that side. Then putting out their heads 
they cut the intermediate portions, carefully avoiding the 
* larger nerves of the Icafj afterwards they sew' up the de- 
tached sides more closely, and only interbcct the iier\es 
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when their labour is completed*.— Th^ ^bitatiim made 
by a Tinea, which lives upon a species' of Astragalus, is 
in like manner ibrmed of the epidermis of the leaves, but 
in this several corrug^l pieces project over each other, 
so as to resemble the ftirbelows once in fashion 

Other larvaj construct their h.n.bitations wholly pf silk. 
Of this description is that of a Tineti, whose abode, JeX- 
cept as to tlie materials which compose it, is fonried on 
the same general plan as that just described, and tlie 
larva in like manner feeds only on the parenchyma of 
the leaf. In the beginning of spring, if you examinp. 
tlie leaves of your pear-trees, you will sgjj^el/fail to 
meet with some beset on the under surfa^5n^''several 
pcqicudicular downy russet-coloured projcciti^n^-' about 
a quarter of an inch high, tod not much thicker than a 
pin, of a cylindricjd^shaiie, with a protuberance at the 
base, and altotop^r resembling at first siglit so many 
spines growing^i^lif the leaf. You would never sUS- 
pcct that these douUl be the habitations of insects ; yet 
that they arc is certain. Detach one of them, and give 
it a gentle squeeze, and you will see emerge from the 
lower end a minute caterpillar with a yellowish body 
and black head. Examine the place from which you 
have removed it, and you will perceive a round excava- 
tion in the cuticle and parenchyma of the leaf, the size of 
the end of the tube by which it was concealed. This 
excavation is the work of the above-mentioned cate^r- 
pillar, which obtains its food by moving its litde tcnl. 
from one part of the leaf to the other, and eating away 
the si)ac.e immediately under it. It touches no other 
^ Reaiuii. iii. leO-r.O. ^ !l>id. 1 16 
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part; and wlien these Jnsccts aboiutd, as they often <lo 
to the great injury of pear trees*, you will perceive every 
leaf bristled with them, and covered with little witheretl 
specks, the vestiges of their former meals. TJie civse in 
which the caterpillar resides, and which is quite esscntLol 
to its existence, is composed of silk spun from its mouth 
almost as soon ns it is excluded from the (‘irir* As it in> 
creases in sizcj it enlarges its habitation by slitting it in 
two, and introducing a strij) of new inatovials. Ihit tlio 
most curious circunistance in the history of this little 
Arab is the mode by which it retains its tent in a j)er- 
peiidicnlar-j)p;sture. This it ellects partly by nttaeliing 
silken froiu the ])rotuberuncc at the base to the 

surrounSii^ mirlacc of the, leaf lint being not merely 
a mechithician, but a profound natural philosoplicr well 
acquainted with the pro{)erties of air, it has another re- 
source when any extraordinary violence threaU'Us to 
overturn its slender turret It forms^^ a vacuum in the 
protuberance at the base, and thus as eftfectually flislens 
it to the leaf as if an air-pump had been employal ! 
This vacuum is caused by tlie insect’s retreating on the 
least alarm up its narrow case, which its body c<^mpletely 
fills, and thus leaving the space below live of air. In 
detaching one of these cases you may easily convince 
yourself of the fact. If you seize it suddenly while the 
insect is at the bottom, you will find that it is readily 
pu^ed ofli the silken cords giving way to a very slight 
force; but if proceeding gently, you give the insect time 
to retreat, the case will be held so closely to tlie leal as 
to recjuire a much stronger efibrt to loosen it. As il 
■* Forsytli on Fruit Trees^ Ita edit. v71« 
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aware tlmt, should tl^eair get admissioii froin below, and 
thus render a vacuum impractienbt^^^:1^'.^^ongest biil^ 
wiirk of its fortress would bo destroyed, our little philo- 
sopher carefully avoi^^gnawiiig n hole in the leatj con- 
tenting itself with the pasturage aftbrded by tlft paren- 
chyma above the lower epidermis; and when the produce 
of this area is consumed, it gnaws asunder the of 
its tent, and pitches it at a short distance as before. 
Having attained its full grow'th, it assumes the pupa 
state, and alter a while issues out of its confinement a 


small brow'll moth, with long hind legs, the Phalcena 
Tinea serralella of Linne®. ^ 

Some larv'ffi, which form their covering silk, 

are. not content with a single coating, b\it enve- 

lop ,theinselves in another, open on di|e side and very 
much resembling alwbak; whence Rerfi^tnur caUed them 
Teignes d d manteaur What is very striking 




in the coiistruclt^vbf this cloak, is, that the silk, instead 
of being woven into one uniform close texture, is formed 
into numerous transparent scales over-wrapping each 
other, and altogether very much resembling the scales 
of a fish*'. These mantle-covered cases, one of which 
I once had the pleasure of discovering, are inhabited 
by larva of a little moth apparently first described 
by Dr. Zinckeii, geiuuint Sommer, who calls it Tinea 
yalUaiella^n 

Various substances besides silk are fabricated into ha- 


- » Goeze McnJtchenltben und Varsehtaig, Anderson's Acw- 
ations, ii. 400. See above p. 16. 

'* Rcauin. iii. i206. Plate XVII. Fig, 0. 

(jcrniar’i Mag,fiir JCnfomolqgir, i. 40. , 
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bitatlons by other larvae, though usually joined together 
either with analogous gummy material. Thus 

T/nea Lichmum forms of pieces of lichen a dwelling re- 
sembling one of the tiirrited many of which I 

observed in June 1812 on an oak'bi Barham, The lar- 
vae of ^nother Tinea, which also feeds upon lichens, in- 
stead oF^mployijig these vegetables in forming its habi- 
tation^ composes it of grains of stone eroded from tlic 
walls of buHdings upon which its food is found, and con- 
nected by a silken cement. These insects were the sub- 
ject of a paper in the Memoirs of the J Vencli Academy*, 
by M. de Ja(^\oye, who, from the circumstance of their 
being^:^^. in great abundance on iiiotildering walls, at- 
tributed^Ctfaenitlie power of eating stone, and regardeil 
them as the authprs of injurie.s proceeding solely from 
the hand of time: for the insects illemselves arc so mi- 
nute, and the coating of grains of stQ|te CQUiposing their 
cases is so trifling, that lleaiimur they could 

scarcely make any perceptible impression on a wall from 
which they had procured materials for ages — Another 
lepidoptcious larva, but of a much larger size and difte- 
rent genus, the case of which is preserved in the cabinet 
of tlie President of the Liiiiiean Society, who pointed it 
out to me, employs the spines apparently of some spe- 
cies of Mimosaj which are ranged side by side so as to 
form a very elegant fluted cylinder. A similar arranger 
ment of pieces of small tw^igs is observable in the hfibito- 
tion of the females^ of the larvae of a niQtji retbrred by 

• * X. 4 . 58 . ** Rcaiun. iii. 188 . 

® The larvas of the males intermix with the pieces of twigs, which 
arc less closely and regnklrly arrangc<k hits of dried leaves and other 



4Gi^ 


HABITATIONS OF INSFXTS. 


Von Sclicven to Bomhyx vestita^ F. ; while Tinea Viciella 
of Uie Wiener Verzckhniss covers itself with short por- 
tions of the stems of grasses placed transversely, and 
united by means of .silh into a five- or six-sided case. 
The habitation of a third larva of the same faniily, de- 
scribed and figured by Reaumur [Psyche graminella^ 
Ochsenh.), is composed of squarish pieces of the leaves 
of grass fastened cnly at one end, and overwrapping each 
other like the tiles of a house ; and that of another no- 
ticed by the same author, of portions of the smallest 
twigs of broom arranged on the same plan*. Indeed 
tlic larvm of the whole of this tribe of mot^s, now sepa- 
rated into a distinct genus [Psyche^ Sc]iraqk,^. pclisenh., 
Fumea^ Ilawortli), but which according to Genhar needs 
further subdivision, reside in cases or saipks'( whence they 
arc called by the Germans composed of silk, 

mid fragments grass, bark, &c. 

The larvoB of;^ small beetle [Clytra loyi^iviana) reside 
in oviform cases apparently of a calcareous or earthy 
substance, joined by a gummy cement and covered with 
I’Cd hairs, the origin of which, Iliibner, who first disco- 
vered them, could not account for : and from the obser- 


vations of Amsteiii and the French translator of Fucssly’s 
it seems probable that the larvcc of all the species 
of Clytra^ and according to Zschorn, at least of one spe- 
cies- of Cryptocephalus, (C. duodecimpxmctata^ F.) differ- 


light materials. See tlic excellent elucidation of the history pf this 
tribe, whose mo^e of generation is so singular, by Von Scheven, in 
the Kalurforscher Stk. xx, 61, &c. ; also a valuable paper by Dr. Zinc- 
ken, genannt Sommer, in Germains Mag. f ur Ent. i. 19—40, 

» Heaum, iii, 1 48.9. T. 1 1 . f. 10, 1 1 . 
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ing in this respect from nil other known Coleoptei^a^ live 
in moveable cases* ** . 

Wax is the principal substance^employcd in the habi- 
tations of the larvae before mentioned occasionally so 
destructive to bee-hives. These insidious depredatorsi 
lyhich are mentioned by Aristotle % tying together, with 
silk, grains of wax (which, and not honcvj forms their 
food) construct galleries of a considerable length, and 
thus concealed from the sight, and protected from the 
stings of the armed people whom they have attacked, 
push their mines into the very heart <^f the fortress, and 
pursue th^ robberies in perfect safely 

As‘*ihaajrot' the habitations which I have been describ- 
ing, fit the body of the insects as close as a coat, they 
might perhaps With more propriety be called clothes^ 
This is certainly the most appropriate ^designation of the 
abodes of some species of Tineoe clothes’ moths), 
which not only cover themselves with a coat, but employ 
the very same material in its composition as we do in 
ours, forming it of wool or hair curiously felted together. 
Like us, they are born naked, but not like us helpless 
at that period, scarcely have they breathed before they 
begin to clothe themselves ; thus contradicting Dr. Pa- 
ley’s assertion, that the human animal is the only^ one 
which is naked, and the only one whicli can clothe 
itself®:” and wisely inattentive to change of fashion, the 
some suit serves them from their birth to mature age. 
The shape of their dress is adapted to that of their body 

* Fuessly, Archh. 53. i, 31. Germar’s Mag, f ur i. 136. 

•» See above, p. 164. Aristot. Hut. Anim. 1. viii. c. 27, 

** Reauni. iii. mem. 8. '■ Hoi. Theol. 230. 

2 H 
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—a cylindrical case open at both ends. The of 
which it is composed is the manufacture of tlie larva of 
the Tinea, which incorporates wool or hair artfully cut 
from our clothes or furniture, with silk drawn from its 
own mouth, into a warm and thick tissue ; and as this 
would not be soft enough for its tender skin, it also lines 
the inside of its coat with a layer of pure silk. Since 
this suit of clothes during the earliest age of the .insect 
accurately fits its body, you will readily conceive that it 
will frequently require enlarging. This the little occu- 
pant accomplishes as dexterously as any tailor. If the 
case merely requires lengthening, the task i^^sy* All 
that is needful is to add a new ring of hair or wool and 
silk to each end. But to enlarge it in width is not so 
simple an affair. Yet it sets to wor|:' precisely as we 
should, slitting the case on the two opposite sides, and 
then adroitly inserting between them two pieces of the 
requisite size. It does not, however, cut open the case 
from one end to the other at once ; the sides would se- 
parate too far asunder, and the insect be left naked. It 
therefore first cuts each side about half w^ay down, and 
then after having filled up the fissure proceeds to cut 
the ^remaining half: so4^t, in fact, four enlargements 
are made, and four separate pieces inserted. — The co- 
lour of the habit is always the same as that of the stuff’ 
from which it is taken. Thus, if its original colour be 
blue, and the insect previously to enlarging it be put 
upon red ch4b, the circles at tlie end and two stripes 
down the middle will be red. If placed alternately upon 
cloths of different hues, its dress will be parti-coloured 
like that of a Harlequin. — ^Fhe injury occasioned to us 
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by these insects is not confined to the quantity of materials 
consumed in clothing and feeding themselves* In mov- 
ing from place to place they seem to be as much in- 
commoded by the long hairs which surround them, as we 
are by walking amongst higli grass; and accordingly* 
inarching scythe in hand, witli tlieir teeth they cut out a 
smooth road, from time to time reposing ihcmselvcs, and 
anchoring tlicir little case with sjnall silken cables* 

If, as I hope, you are induced to Investigate the man*- 
ners of these insects, you have but to leave an old coat 
for a lew months undisturbed in a dark closet, and you 
may ^be pretty certain of meeting with an abundant 
colony* 

Not merely wool or hair, but another substance analo- 
gous to one employed in our dress^ is adopted for their 
clothing by other insects. The larva of a fly which lives 
on the seeds of willows, makes itself ayery beautiful case 
of their cottony dowai, not only impervious to wet and 
cold, but serving, if accidenlidly biowji into die water, 
which from the situation of these trees I’retjueiitly happens, 
Us a buoyant little barge wliich is wailed safely to the 
shore'. 

The habitations w^hich we have hitherto been consider* 
ing, are formed by lai’voe that live on land, but others 
equally remarkable are constructed by aipiatic sjiecles, 
the larvm of the various Ph?yga?U!(V^ a tri])e of four-winged 
insects which an ordinary observer would call moths, but 
which are even of a distinct order^, not liaving their wings 
.covered by the scales which adorn the lepidopterous race< 

a Rcauni. lii. 130. ** 

where it is proposed to tliis order Tnehopterat 

H 
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If you are desirous of examining the insects to which i 
am alluding, you have only to place yourself by the side 
of a clear and shallow pool of water, and you cannot &il 
to observe at the bottom little oblong moving masses re- 
sembling pieces of straw, wood, or even stone. These 
are llie larvse in question, well known to fishermen by the 
title of Caddw-itwwA', and which, if you take them out 
of the water, you will observe to inhabit cases of 9^ veiy 
singular conformation. Of the larva itself^ which some- 
what resembles the caterpillars of many Lepidoptera, no- 
thing is to be seen but the head and six legs by means of 
which it moves itself in the water, and drags it the 
case in which the rest of the body is inclosed, ahd into 
which on any alarm it wholly retires. The construction 
of these habitations is very various. select four or 

live pieces of tlie leaves of grass, w^hich they glue toge- 
ther into a shapely polygonal case ; others employ portions 
of the steins of rushes, placed side by side so as to form an 
elegant fluted cylinder; some arrange round them pieces 
of leaves like a spirally-rolled ribband^; others inclose 
themselves in a mass of the leaves of any aquatic plants 
united without regularity ; and others again form their 
abode of minute piece’ft^^'ood either fresh or decayed*^. 
On^^ke the Sabelhe % forms a horii-sliaped case com*- 
posed of grains of sand, so equal in si/e, and so nicely and 
regularly gummed together, the sides tliroughout being, 
of the thickness of one grain only, that the first titne I 
viewed it I ^^Id scarcely persuade mj'self it could be the 
work of an insect. The case of P. bimaetdata^ which is 

• Pi. ATF XVII. Fig. 10. Reaum. iii. 166-9. 

^ hiowerby’* Aa/. MitctU, No, ix. /. 51, 
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less artificially constructed of a mixture of miul and sand, 
is pyriform, and has its end curiously stopped by a plate 
formed of grains of sand, with a central aperture Other 
species construct houses which may be called alive, form- 
ing them of the shells of various aquatic snails of different 
kinds and sizes even while inhabited, all of which are im- 
moveably fixed to it, and dragged about at its pleasure— 
B covering as singular as if a savage, instead of clothing 
himself with squirrels’ skins, should sew together into a 
coat the animals themselves. However various may be 
the form of the case externally, within it is usually cylin- 
drical and lined with silk ; and tliough seldom ajiparently 
wider thaii just to admit the body of the insect, some 
species have the power of turning round in it, and of juit- 
ting out their head at either end*\ Some larva* constantly 
make their cases of the same materials; others employ in- 
differently any that are at hand ; and tllfe new ones which 
they construct as they increase in size 1(for they have not 
the faculty, like tlie larva of the moth, of enlarging them) 
have often an appearance quite dissimilar to that of the 
old. Even those that are most careless about the nature 
of the materials of their house, arc solicitously attentive to 
one circumstance respecting them, namely, their specific 
gravity. Not having the power of swimming, butonly of 
walking at the bottom of the water by aid ol the six legs 
attached to tlie fore part of the body which is usually pro- 
truded out of the case, and the insect itself being heavier 
than water, it is of great importance that its house should 
be of a specific gravity so nearly that of the element in 


* Dc Occr, if. d(j4. 


»• Ibid. 
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which it resides, as wliile walking neither to iiiconnnode 
it by its weight, nor by too great buoy.Tncy ; and it is as 
essential that it should be so e(jual]y ballasted in every 
part as to be readily moveable in any position. tJnder 
these circiui|^tances our Caddis-worms evince their pro- 
ficiency in hydrostatics, selecting the inost suitable sub- 
stances ; and, irthe cell be too heavy, glueing to it a bit 
of leaf or straw; or, if too light, a shell or piece of gravel, 
It is from this necessity of regulating the specific gravity, 
that to the cases formed with the greatest regularity wc 
often see attached a seemingly superfluous piece of wood, 
leaf, or the like. 

A larva of one of the a(|uatic J^ipuUdee lives in cases 
somewhat similar to those of some Ph^gane(c. Several 
of these of a fusiform shape and brown colour, composed 
partly of silk and partly perha})s of fragments of leaves, 
and inhabited by a red larva apparently of a Chironomm^ 
were found by Reaumur upon dead leaves in a pool of 
water in the Bois dc Boulogne*. 

In concluding this head I may observe, that here might 
have been described the various abodes which solitary 
larvae prepare for themselves previously to assuming the 
pupji, mid intended for,^their protection in that defence** 
less i^ge of existence ; biit as I shall have occasion again 
to refer to them in speaking of the larva state of insects, 
I shall defer their description to that letter, to which they 
more strictly belong. 

From the ^xt division of the habitations of insects— 
those formed by solitary perfect insects for their own ac*- 

■ Reaum. iii, ] 79. 
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cominodation— I shall select for description only two, 
both the work of spiders, and alluded to in a former let- 
ter, which indeed, with the exception of the inartificial 
retreats made by the Ac/ieia, CidnddtK^ and perhaps a 
few others, are the only ones properly belonginjr to it. 

The habitation of one of these {^lygale cccmcntariaj 
Latr., Armica Saiwagesh\ Dorlhes,) is subterraneous, 
not a mere shallow cavity, but a tube or gallery upwards 
of two feet in length and half an inch broad. This tun- 
nel, so vast compared wdth the size of the insect, it digs 
by means of its strong jaws in a steep bank of bare clay, 
so that the rain may readily run off without penetrating 
to its dwelling. Its next operation is to line the whole 
from top to bottom with a web of fine silk, which serves 
the double purpose of preventing the earth that composes 
tlie walls from falling in, and, by its connexion with the 
door of the orifice, of giving information to the spider of 
what is passing above. You doubtless suppose that in 
saying door I am speaking metaphorically. It could 
never enter into your conception that any animal, much 
less an insect, could construct any thing really deserving 
of that name — any thing like our doors, turning upon a 
hinge, and accurately fitted to the frame of the opening 
which it is intended to close. Yet such a doojr|? incre- 
dible as it may seem, is actually framed by this Spider. 
It does not indeed, like us, compose it of wood, but of 
several coats of dried earth fastened to each other with 
silk. When finished, its outline is as perfectly circular 
as if traced with compasses ; the inferior^ Surface i- con- 
vex and smoodi, the superior flat and rough, and so like 
the adjoining earth as not to be distinguishable from it. 
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This door the ingenious artist fixes to the entrance of 
her gallery by a hinge of silk, which plays with the 
greatest freedom, and allows it to be opened and shut 
with ease ; and as if acquainted with the laws of gravity, 
she invariabl^^^fixes the hinge at the highest side of the 
opening, so that the door when pushed up shuts again 
by its own weight. She has not less sagaciously left a 
little edge or groove just within the entrance, upon which 
the door closes, and to which it fits with such precision, 
that it seems to make but one surface with it. Such is 
the astonishing structure of this little animars abode; 
nor is its defence of its subterraneous cavern sur* 
prising. If an observer adroitly insinuates thd point of 
a pin under the edge of the door, and elevates it a little, 
he immediately perceives a very str<^ resistance. — 
What is its cause ? — The spider, warned by the vibra- 
tions of the threads which extend from the door to the 
bottom of her gallery, runs witli all speed to the door, 
fastens its legs to it on one side, and on the other to the 
walls, and, turning upon its back, pulls with all its might. 
Thus the door is alternately shut or opened, as the exer- 
tions of the observer or of the spider prevail. It is easy 
to guess which will in tl^eud conquer ; and the spider, 
whemi^tids all resistaj^i^neftectual, betakes itself to 
flighCftid retreats. If, to make a further experiment, 
the observer fastens down the door so that it cannot be 
forced open, the next morning he will find a new en- 
trance, with a j^^door formed at a small distance ; or, 
if he take the cl^r entirely away, another will be con- 
structed in less than tw'elve hours. 

The habitation thus singularly formed and defended 
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is not at all used as a snare, but merely as a sale abode 
for the spider, which hunts its prey at night only ; and, 
when caught, devours it in security at the bottom of its 
den, whicli is generally strewed with the remains of ci>. 
leopteroiis insects^. — From some curious observations 
of M, Dortlies on this species in the second volume of 
the Linncan Transactions^ it appears that both the male 
and femalo spider and as many as thirty young ones oc- 
casionally inhabit one of these galleries. — Aranca Saimi- 
gesii of Rossi, which is a distin^|t species found in C'or- 
sica, forms a similar habitation**. 

Tlie galleries just described are the work of an Ku- 
ropeari species not uncommon in the south of France ; 
but similar ones are fabricated by Aranca vcnaloriuj an 
inhabitant of the West India islands, as well as by many 
other tropical species. I have seen one of these, which 
had been dug out of the earth, in the cabinet of Thomas 
Hall, Esq. F. L. S., that was nearly a foot in length, and 
above an inch in diameter, forming a cylindrical bag of 
dark-coloured silk, closed at the bottom, and accurately 
fitted at the top by a door or lid. 

The habitation of Aranea aquatica^ the otlicr sjiider to 
w)^h I alluded, is chiefly renutffaable for the element in 
which it is constructed and the materials that cdi|^posc 
it. It is built in the midst of water, and formed, in fact, 
of air ! Spiders are usually terrestrial, but this is aqua- 
tic, or rather amphibious ; for though she resides in the 
midst of water, in which she swims with great celerity, 
sometimes on her belly but more frcquentl/on her buck, 

• 

* Sauvages llhi, del^ Acad, dti Sc, de PartSy P- 

^ Latr. Hut, 166 . 
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and is an admirable diver, she not unfrequently hunts on 
shore, and, having caught her prey, plunges with it to the 
bottom of the water. Here it is she forms her singular 
and unique abode. She would evidently have but a very 
uncomfortable time were she constantly wet, but this she 
is sagacious enough to avoid; and by availing herself of 
some well-known philosophical principles, she constructs 
for herself an apartment in which, like the mermaids and 
sea-nymphs of fable, she resides in comfort and security. 
The following is her process. First she spins loose 
threads in various directions attached to the leaves of 
aquatic plants, which may be called the frame-work of 
her chamber, and over them she spreads a transparent 
varnish resembling liquid glass, which issues from the 
middle of her spinners, and which ip so elastic that it is 
capable of great expansion and contraction ; and if a 
hole be made in it, it immediately closes again. Next 
she spreads over her belly a pellicle of the same mate- 
rial, and ascends to the surface. The precise mode in 
which she transibrs a bubble of air beneath this pellicle 
is not accurately known ; but from an observation made 
by the ingenious author of the little work from which 
his account is abstrac^Oi^, he concludes that she drawls 
the 11^ into her body by ltfie anus, which she presents to 
the in\rface of the jiool, and then pumps it out from an 
opening at the base of the belly between the pellicle and 
that part of the body, the hairs of which keep it extended. 
Clothed wi^ this aerial mantle, which to tlie spectator 
seems formroWf resplendent quicksilver, she plunges to 
the bottom, and, with as much dexterity as a cheiltist 
transfers gas with a gas-holder, introduces her bubble of 
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ftir beneath the roof prepared for its reception. This 
manoeuvre she repeats ten or twelve times, until at length 
in about a quarter of an hour she has transported as 
much air as suffices to expand her apartment to its in- 
tended extent, and now finds herself in possession of a 
little aerial edifice, I had aiinosl said an enchanted pa- 
lace, affording her a cointnodioiis and dry retreat in the 
very midst of the water. I lore she reposes unmoved by 
the storms that agitate the surface of the pool, and de- 
vours her prey at ease and in safety. Both sexes form 
these lodgings. At a particular seasf)ii of the year the 
mal(^ quits his apartment, approaches that of the female, 
enters it,' and enlarging it by the bubble of air that he 
cari'ies >vith him, -it becomes a common abode for the 
happy pair^. — The spider which forms these singular 
habitations is one of the largest European species, and 
in some countries not uncommon in stagnant pools. 

I am, &cT 

• Memoire pour tervir d commencer I* llistoirc des Araignea Aguo* 
tiques, ISmo. 
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HABITATIONS OF INSECTS 
CONTINUED. 

The habitations of insects which I shall not next pro- 
ceed to describe, are those fonned by the unit^ labour 

of several individuals. 

• • • • 

The societies which thus combine tjieii* operations may 
be divided into two kinds : 1st, tliose of which the object 
is simply tlie conservation of the individuals composing 
th^m ; and 2dly, those whose object is also the nurture 
and education of their young. To the last head belong 
bees, wasps, &c. : to the former the larvje of some spe- 
cies of moths, whose labours being the most simple- 1 
shall first descril)e. 

Yop cannot fail to li^^e observed in gardens the fruit- 
trees disfigured, as you would probably think them, with 
what at first view seem very strong and thick spiders’ 
webs. If you have bestowed upon these webs the slight- 
est attentioiiij^u must have likewise remarked that they 
difier very iraKiHally in their construction from those 
spun by spiders, inclosing on every side an angular 
.space, and being besides filled with caterpillars.. These 
are the larvae of Bombyx chrysorr/Kerr, and the web w hich 
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contains them is spun by their united labour lor the pro- 
tection of tlie common society. As soon as llio cluster of 
eggs deposited by the parent moth is hatched, the young 
caterpillars, to the number of three or four hundred, 
commence their operations. At first they c^l/tent them- 
selves by forming a sort of hammock of the single leaf 
upon which they find themselves assembled, covering it 
with a roof composed of a number of silken threads drawn 
from one edge to the other ; and under one or more of 
these temporary habitations they reside for a few days, 
until they are become large and strong enoiigli to under- 
take a more.solid and spacious building sntlicicnt to con- 
tain the vfhole society. In constrticiing tliis new habita- 
tion, they s})in a close silken web round the end of two or 
three adjoining ^igs and the learn attaclied to them, so 
as to include the requisite space. They are not curious 
in giving any particular form to the edifice ; sometimes 
it is flat, often roundish, but always more or less angular. 
The interior is divided by partitions of silk into several 
irregular apartments, to each of which there is purjiosely 
leflan appropriate door. Within these ihe caterpillars 
retire at night, or in rainy weather, C|uitting tlie nest on 
fine days, and dispersing themselves over the neighbour- 
ing leaves, upon which they ffeSE^ Here too tiiey^pose 
during the critical period of the change of their 'skins. 
On the approach of winter the whole community shut 
themselves up in the nest, whicli, by the addition of re- 
peated layers of silk, has at this time becc^e^so thick and 
strong as to be impervious to the wind imaTain. J iiey 
remain in a state of toi'pidity during the cold months, 
but towards the beginning of April are awakened to ac- 
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tivity by tlic genial breath of spring, and begin to feed 
with greediness upon the young leaves that surround theii* 
habitation, which, as they soon greatly increase in size, 
they find it ncicessiiry to enlarge. One might fear that 
a structure iormed of such materials would at this period 
be sadly damaged by the growth of tlie young shoots 
and leaves of the twigs which it incloses; but tlie inha- 
bitants, as if to guard against such an accideu|, have 
gnawed off all the buds within their dwelling, and thus 
secured themselves from this inconvenience 

The ncsl of the larvai of another sj)ccies of moth, tlie 
Bombyx procnsionca^ imfortunately not a native of this 
country, to wliich on account of their singular manners, 
that will be detailed to you in a subsequent letter, Reau- 
mur has given the title of jmmsBiomry caterpillars, is 
somewhat different in its construction li’om that just de-* 
scribed, though formed of the same material. As the 
caterpillars which fabricate it 1‘eed upon the leaves of 
tlie oak, it is always 1‘omid upon this tree, attached not 
to the branches but tlie trunk, sometimes at a consi- 
derable height from the ground. In shape it resembles 
an irregular knob or protuberance, and the silk which 
comj)oses it being of b gray colour, at a distance it w'ould 
be taken tor a mass of lichens. Soinejpiies this nest is 
upwards of eighteen inches long, and six broad, rising in 
the middle about four inches from the surface of the tree* 
Between the trunk and the silken covering, a single hole 
IS left which s^X's for the entrance and exit of the in- 
liabitants. Tlilse differ hi their maimers from those last, 
mentioned. While very young they have no fixed ha- 

Rcauni. ii« 12ft, 



UABITATIO.VS OF IXSKCTs. 


bitation, contenting themselves with ii succession ot‘ dit- 
ferent temporary camps until they have attained two- 
thirds of their growth. Then it is iliey unite their la- 
bours in spinning tlic nest just described : and in this 
they continue to reside in harmony until they ijecome j^er- 
fect insects, assunjing in it even tiu* state of chrysalis ^ 

Habitations similar, as to their goni^ral structure, to 
the above, though diflering in several nnimte circum- 
stances, are Ibrinod by the lar\a* of several other nmlhs, 
as of Bombyx piucorrhea of Curtis, Ii, natUria^ &c. ns 
well as those of Papilio lo, P, CV/zj /V/, and sonjc other 
buttei'flies : and even of some Tenth rvdinidev^ winch, how- 
ever, have <;ach a separate silken covering. But as it 
would be tedious to describe llu^se particularly, I pass on 
to the habitations formed by insects in tlieir perfect slate, 
whicli have in view the education of their young as well 
as sell-preservation, describing in succession those of 
an/5, bees^^ •vi^asps, and termites. 

Of these tlie most simple in their structure are the 
nests of different kinds of many of which externally 
present the a[)pcarance of hillocks mon» or less conical, 
formed of earth or other suhstj|il<^s. 

The nest I’llkf large red ants [T. rufa. I..) whrfeh arc 
common in w'oous, at tliefirst as}a*ct seems a \ ery confused 
mass. Exteriorly it is a conical uiounl composed ol jiieees 
of straw, fragments of w^ood, little stones, leaves, grain ; 
in short, of any portable materials wit^^|^iheir reach, 
a But however rude its outward appearance, and the articles 
of which it consists, interiorly it ))resents an arrange- 
» Reamn* ii. 179. 
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incut admirably calculated at once for a protection against 
the excessive heat of the sun, and yet to retain a due de- 
gree of genial vvanntli. It is wholly composed of nu- 
merous small apartments of different sizes, communicat- 
ing with each other by means of galleries and arranged 
in separate stories, some very deep in tlie earth, others 
a considerable height above it : the former for the re- 
ception of the young in cold weather and at night, the 
latter adapted to their use in the day time. In forming 
these, the ants mix the earth excavated frimi the bottom 
of the nest witli the othef materials of which the mount 
consists, and thus give solidity to the whole. Besides 
the avenues which join the apartments together, other 
galleries varying in dimensions communicate with the 
outside of the nest at the top of tlie mount. These open 
doors would seem ill calculated for precluding the ad- 
mission of wet or of nocturnal enemies: but the ants alter 
their dimensions continually according to circumstances; 
and they wliolly close them at night, when all gradually 
retire to the interior, and a few sentinels only are left to 
guard the gates. On rainy days, too, they keep them 
shut, and when the sky is cloudy open them partially®. 

The habitations of these ants are much larger than 
those of any other s[)ccies in this count|p^aiid sometimes 
as big as a small haycock; but they are mere iriblehills 
when compared with the enormous mounds which othtjr 
species apparently of the same family, but much larger, 
construct in ;>varnier climates. Maloiiet states, that in 
the forests of Guiana he once saw ant-hills which, though, 
liis companion would not suffer him to approach nearer 
, •* Jliibcr, Hci'het'i'hfs sm Irs Mevurs des Fournih, p. 
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lliuii forty paces ibr of his beino- devoureil, seemed 
to him to be fifteen or twenty feet high, and thirty or 
forty in diameter at the l)ase, assuming the form of a py- 
ramid, truncated at one-third of its height “ : and Sted- 
inan, when in Surinam, once passed ant-hills six feet 
high, and at least one hundred feet in circumference ^ 
The nest of Formica briinuca^ ! -rntr. is composed wholly 
of earth, and consists of a great number of stories, s<nne- 
times not fewer than forty, twenty below the le^ei of the 
soil, and as many above, which last, following the slojie 
of the ant-hill, are concentric; Each story, sei)a)’ately 
examined, exhibits cavities in the shape of saloons, nar- 
rower apartments, and long galleries which ]>r(\scrve the 
communication between both. The arelu^d roofs of the 
most spacious rooms are siij)ported by very thin walls, 
or occasionally by sir nil pillars and true* buttresses; some 
having only one entrance from above, others a second 
communicating with the lower stoi*y. I’he main galle- 
ries, of wliich in some places se\eral im cl in one large 
saloon, communicate with caher subterranean passage's, 
which arc often carried to the distance of several feel 
from the hill. — These insects wt)rk cl.it4ly after sunset. — 
In building their nest they employ soft clay only, scra])c*d 
Jrom its botloi|^whe7i sufficiently nioisteiuMl ))y a shower, 
whicll, far from injuring, eonsolida1(‘s and strengthens 
their architecture. Diflercnt labourers convey small 
inas-Jos of this ductile material between their mandibles, 
and wiifi the same instruments they sp^eAd- and nr «uld 
^ it to their will, the antennm accompanying evt-ry move- 
ment. 'I’liey render all firm by pressing the surface 


^ Huber, Ucchrrrh'^s tr-, jMtnd'i dr:. 
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lighily witli tlieir loro leet ; and however iiiinieroiis llic 
masses of clay composing tliesc walls, and though con- 
nected by no glutinous material, they ajipcar when finished 
one single layer well united, consolidated, and smoothed. 
Having traced the jjlaii of their structiuc, by placing 
here and there the i’oundations of the pillars and parti- 
tion-walls, they add successively new' portions : and when 
the wTills of a gallery or a})artment which are half a line 
thick are elevated about half an inch in height, they join 
them by springing a flattish arch or roof from one side 
to the otlier. Nothing can be a more interesting sj)ec- 
tacle than one of these cities while building. In one 
place vertical walls form the outline, which communicate 
with diftereiit corridors by openings made in the mason- 
ry ; in another we see a true saloon whose vaults are 
sujiporlcd by numerous pillars ; and further on arc the 
cross ways or scpiarcs wiiere several streets meet, and 
whose roofs, though often more than twT) inches across, 
the ants arc under no dilliculty in constructing, begin- 
ning the sides of the arch in the airgle formed by two 
walls, and extending them by successive layers of clay 
till they meet ; while crowds of masons arrive from all 
parts with their particle of mortar, and work with a re- 
gularity, harmony, and activity, which cajj^never enough 
be admired. So assiduous iu-e they in their operations, 
that they will complete a story w ith all its saloons, vault- 
ed roofs, partitions and galleries, in seven or eight hours. 
If they begin a story, and for want of moisture are un- 
able to finish it, they pull dowm again all the crumbling 
apartments that are not covered in=^. 

‘ Huber, Recherches^ &C‘. .‘10-40. 



HABITATIONS or INSKCTS. 


i83 

Another species otaiits L.) arc also masons. 

When they wish to heighten their habitations, tliey be- 
gin by covering the top with a thick layer of clay which 
they transport from the interior. In this layer they trace 
out the plan of the new stoiy, first hollowing out little 
cavities of almost equal depth at difierent distances from 
each other, and of a size adapted to their purposes. 
The elevations ofeartli left between them serve for bases 
to the interior w'alls, which, when they have removed all 
tlie loose earth from the floors of the apartments, and re- 
duced the foundations to a due tliickness, they heighten, 
and lastly cover all in. M. Huber saw a single working 
ant make and cover in a gallery which was two or three 
inches long, and of which lh(‘ interior was rendered per- 
fectly concave, without assistance^. 

The societies of 7^1 fuliginom^ Lair, make their habi- 
tations in the trunks of old oaks or willow-trees, gnaw- 
ing the wood into numberless stories more or less hori- 
zonlal, the ceilings and floors of which are about five or 
six lines asunder, black, and as thin as card, sometimes 
supported by vertical partitions, forming an infinity of 
apartments which communicate by small apertures ; at 
others by small light cylindrical pillars fiirnished with a 
base and capital which are arranged in colonnades, leav- 
ing a communication perfectly free througlniut tlic whole 
extent of the story 

Tw'o other tribes ot* carpenter ants (F. (Tthiops and 
F. fava^ I.atr.) use sawdust in forming .their buildings. 
The former applies this material only to the building of 


* Iluhpr, Rf'cherchcitSci:. 4.'>. 
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walls and stopping up chinks : the latter composes wliole 
stages or stories of it made into a sort of jxipier mdehe^ 
with earth and spiders’ web®. 

Some ants form their nests of the leaves of trees. One 
of these was observed by Sir Joseph Banks in New 
South Wales, which was ibrmed by glueing together se- 
veral leaves as large as a hand. To keep these leaves 
in a proper position, thousands of ants united their 
strength, and if driven away, the leaves spring back with 
great violence^'. 

The most profound philosopher, equally with the 
most incurious of mortals, is struck with astonishment 
on inspecting the interior of a hee-hivt\ lie beliolds a 
city in miniature. lie sees this city divided into regular 
streets, these streets composed of houses constructed on 
tile most exact geometrical principles and the most sym- 
metrical plan, some serving for store-houses for food, 
others for the habitations of the citizens, and a few, much 
more extensive than the rest, destined for the palaces of 
the sovereign. He perceives that the substance of which 
the whole city is built, is one which man, with all his 
skill, is unable to fabricate; and that the edifices in which 
it is employed are such, as the most expert artist would 
find himself incompetent to erect. And the whole is the 
w’ork of a society of insects ! “ Qiid abme (he exclaims 
witli Bonnet) aux yeux du sage qiiunc ruche d'Abeilles ! 
Quelle sagesse profoude se cache dans cct abme ! Qiiel 
philosophc osera le fonder / ’’ Nor have its mysteries yet 

* Huber, Rechcrchcs^ &c. 61. 

^ Hawkesworth’s CooVa Voyages, iii. 
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been ftithonied. Philosophers luive in all ages devoted 
their lives to the subject ; from Aristoinachus of Soli in 
Cilicia, wlio, wc are told by Pliny, for fifty-eight years 
attended solely to bees, and Philisciis the Thracian, who 
spent liis whole time in forests investigating their man- 
ners, to Swammerdam, Reaumur, Hunter, and Huber 
of modern times. Still the construction of the combs of 
a bee-hive is a miracle which overwhelms our laciilties. 

You are probably aware that tlie hives with which we 
provide bees are not essential to their labours, and 
that they can equally form their city in the liollow of a 
tree or any other cavity. In w^hatever situation it is 
placed, the general plan which they ibllow is the same. 
You have seen a honey-comb, and must have obser\e(l 
that it is a flattish cake, composed of a vast number of 
cells, for the ino.'.t part hexagonal, regularly applied to 
eacli other’s sides, and arranged in two strata or layers 
placed end to end. Tlie interior of a bec-hive consists 
of sevend of tliesc combs fixed to its uj)})er part and sides, 
arranged vertically at a small distance from eacli otlier, 
so that the cells composing them are placed in a hori- 
zontal position, and have their openings in opposite di- 
rections — not the best position one would have tliought 
for retaining a fluid like honey, yet the bees find no in- 
convenience on this score. The distance of the combs 
from each other is about half an inch, tliat is, sufficient 
to allow two bees busied upon the oj)j)osite cells to pass 
eacli other witli facility. Besides these vacancies, wliich 
form the high roads of tlieir community, the combs arc 
lierc and tlierc pierced with holc^ which serve as posterns 
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for easy communication from one to the other without 
losing time by going rouiul. 

The arrangement of the combs is well adapted for 
its purpose, but it is the construction of the cells which 
is most admirable and astonishing. As these are formed 
of wax, a substance secreted by the bees in no great 
abundance, it is important that as little as possible of 
such a precious material should be consumed. Bees, 
tlierefore, in the formation of their cells have to solve 
a problem which would puzzle some geometers, namely, 
a quantity of wax being given, to form of it similar and 
equal cells of a determinate capacity, but of the largest 
size in proportion to the quantity of matter employed, 
and disposed in such a manner as to occupy in the hive 
the least possible space. Every part of this problem is 
practically solved by bees. If their cells had been cy- 
lindrical, which form seems best adapted to the shape 
of a bee, they could not have been applied to each 
other without leaving numberless superfluous vacuities. 
If the cells were made square or triangular, this last 
objection, indeed, would be removed ; but besides that 
a greater qucTiitity of wax would have been required, 
the shape Avould have been inconvenient to a cylin- 
drical-bodied animal. All these difficulties ai'e obviated 
by the adoption of hexagonal cells, which are admira- 
bly fitteil to tlie form of the insect, at the same time 
that their sides apply to each other without die small- 
est vacant intervals. — Another important saving in ma- 
terials is gained by making a common base serve for 
two strata of cells. Much more wax as well as room 
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would have been required, had the combs consisted of 
a single stratum only. But this is not all. The base 
of eacli cell is not an exact plane, but is usually com- 
posed of three rhomboidal or lozciige-shaped pieces, 
placed so as to form a pyramidal concavity. From this 
form it follows that the base of' a cell on one side or 
stratum of the comb is composed of portions of the bases 
of three cells on the other. You will inquire, Where 
is the advantage of this arrangement ? First, a greater 
degree of strength ; and secondly, precisely the same 
as results from the hexagonal sides — a greatei- capacity 
with less expenditure of wax. Not only has this been 
indisputably ascertained, but that the angles of the base 
of the cell are exactly those which r(‘quire the smallest 
tpiantity of w\'ix. It is obvious that these angles might 
vary infinitely ; but by a very accurate admeasurement 
Maraldi found, that the great angles w(tc in general 
109° 28', the smaller ones 70° 82'. Reaumur ingeni- 
ously suspecting that the object of choosing these an- 
gles from amongst so many was to spare wax, jiroposed 
to M. Kojiiig, a skilful geometrician, who was ignorant 
of Maraldi’s experiments, to determine by calculations 
what ought to‘be the angle of a hexagonal cell, with 
a pyramidal bottom formed of three simiJai* and equal 
rhomboid plates, so that the least matter jmssible might 
enter into its construction. For the solution ol'this pro- 
blem the geometrician had recourse to tlie infinitesimal 
calculus, and found that the great angles of the rhombs 
should be 109° 26', and of the small angles 70" 84' 
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What a surprising agreement between the solution ol‘ 
the problem and the actual adincasureiiicnt^ ! 

Besides the saving of wax ellected by the form of the 
cells, die bees adopt anodicr economical plan suited to 
the same end. They^ compose the bottoms and sides of 
wax of very great tenuity, not thicker than a slieet of 
writing-paper. But as walls of this thinness at the en- 
trance would be perpetually injured by the ingress and 
egress of the workers, they juTidently make the margin 
at the opening of each cell three or four times thicker 
than the walls. Dr. Barclay has recently discovered 
that though of such excessive tenuity, the sides and bot- 
tom of each cell are actually dmihle^ or, in other words, 
that each cell is a distinct, separate, and in some mea- 
sure an indc}K'ndent structure, agglutinated only to the 
neighbouring cells, and that when the agglutinating sub- 

* Father Iloscovich observes, that all the an/^les that form the 
planes which compose the cell are equal, /. r. 120° : and he supposes 
that this equality of inclination Gicilitates much the construction of 
the cell, which maybe a motive for preferring it, as well as ccojionjy. 
I Ic shows that the bees do not economize the wax necessary for a fliit 
bottom in the construction of every cell, near so much as MM, Koe- 
nig and Reaumur thought. 

MacLaiirin says, that tlic diOercncc of a cell with a p^rainiilal from 
one with a flat bottom, in which is comprised the economy of the 
bees, is equal to the fourth [)art of six triangles, which it would he 
necessary to add to the trapeziums, the faces of the cell, in order to 
make them right angles. 

M. DHiiiHicr, professor of Geneva, values the economy of the bees 
at X of the whole expense ; and he shows that it might have been 
onc-fifth if the bees had no other circumstances to attend to ; but 
he concludes, that if it is not very sensible in every cell, it may be 
considerable in the whole of a comb, on account of the mutual set- 
ting of the two opposite orders of cells. Huber, Kottveihx Obsava^ 
&c. ii. 81. 
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stance is destroyed, each cell may be entirely scparaletl 
iVom the rest®. 

You must not iinafrine that all the cells of a hive are 
of precisely similar dimensions. As the society consists 
of three orders of insects differing in size, the cells which 
are to contain tlie larvae of eacli proportionably differ, 
those built for the males being considerably larger than 
those which are intended for the workers. The abode 
of the larva: of the queen bee differs still more. It is 
not only much larger than any of the rest, but of a c|uite 
different form, being sliajied like a pear or Florence 
flask, and composed of a material miicli coariier than 
common wax, of which above one hundred times as 
much is used in its construction as ol pure wax in that 
of a common cell. The situation, too, ol these cells (for 
tliere are gcnenilly three or four, and sometimes many 
more, even up to thirty or forty, in each hive) is very 
dilfereiit from that ot the common cells. Instead ol 
being in a horizontal they are placed in a vertical direc- 
tion, with the mouth downwards, and are usually fixed 
to the lower edge ol the combs, iVoin which they irre- 
gularly project like stalactites from the roof of a cavern. 
—The cells destined for the rccei)tion of honey and 
pollen, differ from those whicli the larvae of tlie males 
and workers inhabit, only, by being deeper, and thus 
more capacious ; in fact, the very same cells are succes- 
sively applied to both purposes. When the honey is 
collected jn great abundance, and there is not time to 

- Memoirs of the JVenicrian ii. 2.V.)/ This however has 

been denied, and bccins incon>i''>lcrit with the .'uTonnt ^Ivcn by Hu- 
ber hereafter detailed.’ i 
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construct fresh cells, the bees lengthen the honey cells 
by lidding a rim to them. ^ 

You will be anxious to learn tlie process which these 
ingenious artificers follow in constructing their habita- 
tions : and on this head I am happy that the recent-^pub- 
lication of a new edition of Uie celebrated Huber’s New 
Observations on Bees, in which this subject is for the first 
time' elucidated, will enable me to gratify your curiosity. 

But in the first place you must be told of an important 
and unlooked-for discovery of this unrivalled detector of 
the hidden mysteries of nature — ^that the workers or neu- 
ters, as they are called, of a hive, consist of two descrip- 
tions of individuals, one of which he calls abeilles nour- 
rices or petites abeilles, the other abeilles cirieres, — The 
former, or 7mrse~bces, arc smaller than the latter ; their 
stomach is not capable of such distention; and their 
ollice is to build the combs and cells after the foundation 
has been laid by the cirieres ; to collect honey; and to 
feed the larvae. The abeilles cirih'es are the makers of 
wax, which substance Huber has now indisputably as- 
certained to be secreted, as John Hunter long ago sus- 
])ected, beneath the ventral segments, from between wbich 
it is taken by the bees when wanted, in the form of thin 
scales. The apparatus in which the wax is secreted 
consists of four pair of membranous bags or xmx-pockets 
situated at tlie base of each intermediate segment, one on 
each side, which can only be seen by pressing the abdo- 
men so as to lengthen it, being usually concealed by the 
over-lapping of the preceding segments. It should be 
observed that this discovery was neai*Iy made by our 
countryman Thorley, who in his c/uj 
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says that he has taken bees with six pieces of wax within 
the plaits of the abdomen, three on each side. In these 
pockets the wax is secreted by some unknow^n process 
from the food taken into die stomach, which in the wax- 
making bees is much larger than in the nurse-bees, and 
afterw'ards transpires tlirough the membrane of the wax- 
pocket in thill laminae. The nurse-bees, however, do 
secrete wax, but in very small quantities. — When wax 
is not wanted in the hive, the wax-makers disgorge their 
honey into the cells. 

The process t)f building the combs in a bee-hive, us 
observed by Huber, is as follows : 

The wax-makers having taken a due portion of honey 
or sugar, from either of which wax can be elaborated, 
suspend themselves to each other, the claws of the fore- 
legs of the low’ermost being attached to those of the hind 
pair of the uppermost, *aiid form themselves into a clus- 
ter, the exterior layer of wdiich looks like a kind of cur- 
tain. This cluster consists of a series of festoons or 
garlands, which cross eacli other in all directions, and 
in which most of the bees turn their back upon the ob- 
server: the curtain has no other motion than what it 
receives from the interior layers, the fluctuations of 
which are communicated to it. — All this time the vursc^ 
bees preserve their wonted activity and pursue dieir usual 
employments. — The w ax-makers remain immoveable for 
about twenty-four hours, during which period the forma- 
tion of wax takes place, and thin laminae of this material 
, may be generally perceived under tlieir abdomen. One 
of|Jiese bees is now seen to detach itself from one oflhe 
.central garlands’df'^hc cluster, to make a hhv amongst 
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its companions toHhe middle of tlie vault or top 
hive, and by turning itself round to form a kind of* void, 
it which it can move itself freely. It then suspends itself 
to the centre of the space which it has cleared, the dia- 
meter of which is about an inch. It next seizes^e of 
the laminae of wax with a pincer formed by the posterior 
metatarsus and tibia*, and drawing it from beneath the 
abdominal segment, one of the anterior legs takes it with 
its claws and carries it to the mouth. This leg holds 
the lamina with its claws vertically, the tongue rolled up 
serving for a support, and by elevating or depressing it 
at will, causes the whole of its circumference to be ex- 
posed to the action of the mandibles, so that the margin 
is soon gnawed into pieces, which, drop as they are de- 
tached into the double cavity, bordered with hairs, of the 
mandibles. These fragments, pressed by others newly 
separated, fall on one side of the^ mouth, and issue from 
it in the form of a very narrow ribbmid. They are then 
presented to the tongue, which impregnates them with a 
frothy liquor like a bmdllie. During this operation the 
tongue assumes all sorts of forms ; sometimes it is flat- 
tened like a spatula ; then like a trowel, which applies 
itself to the ribband of wax ; at other times it resembles 
a pencil terminating in a point. After having moistened 
the whole of the ribband, the tongue pushes it so as to 
make it re-enter the mandibles, but in an opposite di- 
rection, where it is worked up anew. The liquor mixed 
with the wax communicates to it a whiteness and opacity 
which it had not before ; and the object of this mixture, 
of bouillie^ which did not escape the g^servation of ll^u- 
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inur*, is doubtless to give it that ductility and tenacity, 
which it possesses in its perfect state. 

The foundress-bee, a name which this first beginner 
of a comb deserves^ next applies these prepared parcels 
of wax against the vault of the hive, disposing them witli 
the point of her mandibles in the direction which she 
wishes them to take : and she continues Uiese manceiivres 
until she has employed the whole lamina tliat she had 
separated from her body, when she takes a second, pro- 
ceeding in the same manner. She gives herself no care 
to compress the molecules of wax which she has hea})ed 
together; she is satisfied if they adhere to each other. 
At length she leaves her work, and is lost in the crowd 
of her companions. Another succeeds, and resumes the 
employment ; then a third ; all follow the same plan of 
j)lacing their little masses ; And if any by chance gives 
them a contrary direction, another coming removes them 
to their proper place. The result of all these operations 
is a mass or little wall of wax w'ith uneven surfaces, five 
or six linos long, two lines high, and half a line thick, 
which descends perpendicularly below the vault of the 
hive. In diis first work is no angle nor any trace of the 
figure of the cells. It is a simple partitioji in a right 
line without any inflection. 

The wax-makers having thus laid the fouiulatioii of a 
comb, are succeeded by the nurse-bees, whicli are alone 
competent to model and perfect the work. "I’lje former 
are tlie labourers, who convey the stone and mortar ; the 
latter the masons, who work them up into the Ibrm which 
the intended structure requires. One of the nurse-bees 
* Reaxim. v. 434. 
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now places itself horizontally on the vault of the liive^ Us 
head corresponding to the centre of the mass or wall 
which the wax-makers have left, and which is to form 
the partition of the comb into two d^bsite assemblages 
of cells ; and with its mandibles, rapidly moving itiQiead, 
it moulds in that side of the wall a cavity which is to form 
the base of one of the cells to the diameter of which it is 
ef]ual. When it has worked some minutes it departs, 
and another takes its place, deepening the cavity, height- 
ening its lateral margins by heaping up the wax to right 
and left by means of its teeth and fore-feet, and giving 
them a more upright form. More than twenty bees 
successively employ themselves in this work. When 
arrived at a certain point, other bees begin on the yet 
untouched and opposite side of the mass; and com- 
mencing the bottom of two cells, are in turn relieved by 
others. Wliile still engaged in this labour, the wax- 
makers return and add to the mass, augmenting its ex- 
tent every way, the nurse-bees again continuing Iheir 
operations. — After having worked the bottoms of the 
cells of the first row into their proper forms, they polish 
them and give them their finish, while others begin the 
outline of a new series. 

The cells themselves, or prisms which result from the 
re-union and meeting of the sides, are next constructed. 
These arc engrafted on the borders of the cavities hol- 
lowed in the mass. The bees begin them by making 
the contour of the bottoms, which at first is unequal, of 
equal height : thus all the margins of the cells offer an 
pniformly level surface from their first origin, and until 
they have acquired their proper The sides are 
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heightened in an order analogous to that which the in- 
sects follow in finishing the bottoms of the cells ; and the 
length of these tubes is so perfectly proportioned that 
there is no obsefv&le inequality between tlieni.— It is 
to bd^iremarked, that though the general form of the 
cells is hexagonal, that of those first begun is pr/i/a- 
gonal^ the side next the top of the hive, and by wliich 
the conjb is attached, being much broader than the rest; 
whence the comb is more strongly united to the hive 
than if these cells were of the ordinary shape. It of 
course follows tliat the base of these cells, instead of 
being formed like those of tlie hexagonal cells of three 
rhomboids, consists of one rhomboid and two irapc- 
ziunis. 

The form of a new comb is lenticular, its thickness 
always diminishing towards the edges. This gradation 
is constantly observable while it keeps enlarging in cir- 
cumference ; but as soon as the bees get siiflicicnt space 
to lengthen it, it begins to lose this form and to assume 
parallel siirtaces: it has then received the shape which it 
will always preserve. 

Tlie bees appear to give the proper forms to tin* Ijot- 
toms of the cells by means of their antenna?, which ex- 
traordinary organs they seem to employ as dii’cctors by 
which their other instruments are instructed to execute 
a very complex work. They do not remove a single 
particle of wax until the antennae have explored the sur- 
face that is to be sculptured. By the use of these or- 
gans, which are so flexible and so readily applied to all 
parts, howrever^delicate, that they can perform the i unc- 
tions of compaS^ in measuring very minute objects 
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they can work in the dark, and raise those wonderful 
combs the first production of insects. 

Every part of the work appears a natural consequence 
of that Which precedes it, so that chaHI has no share in 
the admirable results witnessed. The bees cann^ de- 
part from their prescribed route, except in consequence 
of particular circumstances which alter the basis of their 
labour. The orifjinal mass of wax is never augmented 
but by an uniform quantity ; and what is most astonish- 
ing, this augmentation is made by the wax-makers, who • 
are the dejiositaries of the primary matter, and possess 
not the art of sculpturing the cells. 

The bees never bcpn two masses for combs at the 
same time ; but scarcely are soine^ rows of cells con- 
structed ill the first, when two other masses, one on 
each side of it, are eslablished at equal distances from 
it and parallel to it, and then again two more exterior 
to these. The combs are always enlarged and length- 
ened in a progression proportioned to the priority of their 
origin ; the middle comb being constantly advanced be- 
yond the two adjoining ones by some rows of cells, and 
tliey beyond those that are exterior to them. Was it 
permitted to these insects to lay the foundation of all 
their combs at the same time, they could not be placed 
conveniently or parallel to each other. So with respect 
to the 'cells, the first cavity determines the place of all 
that succeed it. 

A large number of bees work at the same time on the 
same comb ; but th^ are not moved to it by a simitl- 
l^eous but by a successive impulse. ,^ ingle bee be- 
gins every partial operation, and manj^fcers in succes-^ 
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sion add their efforts to hers, each appearing lo act in- 
dividually in a direction impressed either by the workers 
who have preened it, or by the condition in which it 
finds the wor^^ The whole population of wax-makers 
is a state of the most complete inaction till one bee 
goes forth to lay the foundations of the first comb. Im- 
mediately others second her intentions, adding to the 
height and length of the mass ; and when they cease to 
act, a bee, if the term may be used, of another profes- 
sion, one of the nurse-bees, goes to form the draught of 
die first cell, in which she is succeeded by others. 

The diameters of the cells intended for the larvae of 
workers is always lines, that of those meant for the 
larvae of the males or drones lines. The male cells 
are generally in the middle of the combs, or in their 
sides ; rarely in their upper part. They are never in- 
sulated, but form a corresponding group on both sides 
the comb. When the bees form male cells below those 
of neuters, they construct many rows of intermediate ones, 
the diameter of which augments progressively till it at- 
tains that of a male cell ; and they observe the same me- 
thod when they revert from male cells to those of neuters. 
It appears to be the oviposition of the queen which de- 
cides the kind of cells that are to be made : while she 
lays the eggs of workers, no male cells are constructed ; 
but when she is about to lay the eggs of males, the neu- 
ters appear to know it and act accordingly.— When there 
is a very large harv# it of honey, the bees increase the 
diameter and even the length of their cells* At this 
tiTTiA many irregular combs may be seen with cells of 
twelve, fiftee^|nd even eighteen lines in length. Some- 

VOL. I. .^2 K 
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times also they have occasbn to shorten the cells. When 
tliey wish to lengthen an old comb, the tubes of which 
have acquired their full dimensions, gradually di* 
minish the tliickney^s of its edges, gnawii^down the sides 
of the cells till it assumes the lenticular form : they then 
engraft a mass of wax round it, and so proceed WTtli 
new cells. 

Variadoiis, as has been already hinted, sometimes take 
place in the position and even form of the combs. Oc- 
casionally the bees construct cells of the common shape 
upon the wood to which the combs are fixed, without 
pyramidal bottoms, and from them continue their work 
as usual. These cells with a flat bottom, or rather with 
the wood for their bottom, are moreyirregiilar than the 
common ones; some of their orifices are not angular, and 
their dimensions are not exact, but all are more or less 
hexagonal. Once when disturbed, Huber observed 
them to begin their combs on one of the vertical sides 
of the hive instead of on the roof. When particular 
circumstances caused it, os, for instance, when glass was 
introduced, to which they do not like to fix their combs, 
he remarked that they constantly varied their direction;, 
and by repeating tlie attempt, he forced them to form 
their combs in the most fantastic manner. Yet glass is 
an artificial substance, against which instinct merely 
cannot have provided them : there is nothing in hollow 
trees, their natural habitation, resembling it. — When 
they change the direction of their combs, they enlarge 
the cells of one side $o two or three times the dia- 
meter of those of the other, whicii giv ^^ ^ie requisite 
curve. 
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To complete the detail of these interesting discoveries 
of the elder Huber, I must lay before you tlte following 
additional obsei^^ons of his son. 

The first basc^bf the combs upon wliich the bees work 
holds diree or four cells, sometimes more.— The comb 
continues of the same width for three or four inches, 
and then begins to widen for three quarters of its lengtli. 
The bees engaged at the bottom lengthen it downwards ; 
those on the sides widen it to right and left ; and those 
which are employed above the tliickest part extend its 
dimensions upwards. The more a comb is enlarged be- 
low, the more it is necessary tliat it should be enlarged 
upwards to the top of the hive. The bees that are en- 
gaged in lengtlieniug the comb, work with more celerity 
than those which increase its width ; and those that as- 
cend or increase its width upwards, more slowly than 
the rest. Hence it arises tliat it is longer than wide, 
and narrower towards the top than towards the middle. 
—The first formed cells are usually not so deep as those 
in the middle; but when the comb is of a certain height, 
they are in haste to lengthen these cells so essential to 
the solidity of the whole, sometimes even making them 
longer than the rest. — The cells arc not perfectly hori- 
zontal; they are almost always a little higher towards 
their mouth than at their base, so tliat their axis is not 
perpendicular to the partition that separates the two as- 
semblages. They sometimes vary from the horizontal 
line more than 20“, usually 4-® or 5®. When the bees 
enlarge the diameter of the cells preparatory to the for- 
mation of male^lls, the bottoms often consist of two 
rhomboids ant^ro hexagons, the size and form oi which 
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vary, and they correspond with four instead ofUiree op- 
posite cells. — ^The works of bees are symmetrical less 
perhaps in, minute detmls than considered as a whole. 
Sometimes, indeed, their combs hav^^ fantastic form; 
but this, if traced, will be found to be caused by cir- 
cumstances : one irregularity occasions another, and 
both usually have their origin in the dispositions which 
we make them adopt. The inconstancy of climate, too^ 
Occasions frequent interruptions, and injures the sym- 
metry of the combs ; for a work resumed is always less 
perfect than one followed up until completed. 

At first the substance of the cells is of a dead white, 
semitransparent, soft, and though even, not smooth; 
but in a few days it loses most of these qualities, or 
rather acquires new ones ; a yellow tint spreads over the 
cells, particularly their interior surface : their edges be- 
come thicker, and they have acquired a consistence, 
which at first they did not possess. The combs also 
when finished are heavier than the unfinished ones : these 
last are broken by the slightest touch, whereas the former 
will bend sooner than break. Their orifices also have 
something adhesive, and they melt less readily; whence 
it is evident that the finished combs contain something 
not present in the unfinished ones. In examining the 
orifice of the yellow cells, their contour appeared to the 
younger Huber to be besmeared with a reddish varnish, 
unctuous, strong-scented, and similar to, if not the same 
as, propolis. Sometimes there were red threads in the 
intmor, which were also applied round the sides, rhombs, 
or trapeziums. This solder, as it may be called, placed 
at the point of contact of tlie different j^rts, and at the 
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simmit of the angles formed by their meeting, seemed to 
give solidity to the cells, round the axis of the longest of 
which there wer^sometimes one or two red zones. From 
subsequent expenments, M. Huber ascertained that this 
substance was actually propolis^ collected from the buds 
of the poplar. He saw them with their mandibles draw 
a thread from the mass of propolis that was most con- 
veniently situated, and breaking it by a sudden jerk of 
the bead, take it with the claws of their forc-Iegs, and 
then, entering, the cell, place it at the angles and sides, &c. 
which they had previously planished. The yellow co- 
lour, however, is not given by the propolis, and it is not 
certain to what it is owing. — The bees sometimes mix 
wax and propolis and make an amalgiini, known to the 
ancients and called by them Mitys and Pissocerosj m Inch 
they use in rebuilding cells that have been destroyed, in 
orden to strengthen and support the edifice*. 

We know but little of the proceedings of the species 
of bees not indigenous to Europe, w hich live in socie- 
ties and construct combs like that cultivated by us. A 
traveller in Brazil mentions one there which builds a 
kind of natural hive : “ On an excursion towards upper 
Tapagippe,” says he, and skirting the dreary woods 
which extend to the interior, I observed the trees more 
loaded with bees’ nests than even in the neighbourhood 
of Porto Seguro. They consist of a ponderous shell of 
clay, cemented similarly to martins’ nests, vswelling from 
high trees about a foot thick, and forming an oval mass 

• Nouveliet Ohserrations sur Ics Abciffa^ par Francois Huber, ii. 

I obsci-vetl the bees collecting [propolis this spring from 
the biuU of rvji^U9 hahamifcra. 
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full two feet in diameter. When broken^ the wax is ar- 
ranged as in our hives, and die honey abundant^.” 

• Humble-bees are the only tribe besiefes the hive-bee, 
that in this part of the world construct nests by the united 
labour of the society. The habitations composing them 
are of a rude construction, and the streets are arranged 
with little architectural regularity. The number of in- 
habitants, too, is small, rarely exceeding two or three 
hundred, and often not more than twenty. The nests 
of some species, as of Apis lapidaria^ A. tcn'cstris^ &c. 
arc found under ground at die depth of a foot or more 
below the surface ; but as the internal structure of these 
docs not essentially differ from that of the more singular 
habitations of A, Muscai'tan^ and as some of the subter- 
ranean species occasionally adopt the same situation, I 
shall confine my description to the latter. 

These nests, which do not exceed six or eight inches 
in diameter, are generally found in meadows and pas- 
tures, and sometimes in hedge-rows where the soil is en- 
tangled with roots. The lower half occujiies a cavity 
in the soil, either accidentally found ready made, or ex- 
cavated with great labour by the bees. ” The upper pml 
or dome of the nest is composed of a thick felted cover- 
ing of moss, having the interior ceiling coated widi a 
diin roof of coarse wax for the purpose of peeping out 
the wet. The entrance is in the loiver part, and is ge- 
nerally through a gallery or covered way, sometimes 
more than a foot in length and half an inch in diameter, 
by means of which the nest is more effectually concealed 
* Lindley in It* MUUarp Chronicle, March 1815, 449. 
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from observation. On removing the coping of moss, 
the interior presents to our view a very different scene 
from that w^itnessed in a bee-hive. Instead of numerous 
vertical combs of wax, we see merely a few irregular ho- 
rizontal combs placed one above the other, the upper- 
most resting upon the more elevated parts of the lower, 
and connected together by small pillars of wax. Each 
of these combs consists of several groups of pale-yellow 
oval bodies of three different sizes, those in the middle 
being the largest, closely joined to each other, and each 
group connected with those next it by slight joinings of 
wax. These oval bodies are not, as you might suppose, 
the work of the old bees, but tlic silken cocoons spun by 
the young larvae. Some are closed at the upper extre- 
mity; otliers, which chiefly occupy the lower combs, 
have this part open. The former are those whicli yet 
include tlieir immature tenants ; the latter arc the empty 
cases from which the young bees have escaped. On the 
surface of the upi^er comb are seen several masses of wax 
of a flattened spheroidal sha}>e, and of very various di- 
mensions : some above an inch and others not a quarter 
of an inch in diameter : wliich on being opened are found 
to include a number of larvm surrounded with a supply 
of pollen moistened with honey. These, which are the 
true cells, are chiefly the work of the female, whicli after 
depositing her eggs in them furnishes them with a store 
of pollen and honey; and, when this is consumed, su|> 
plies the larvae witli a daily provision, as has been de- 
scribed in a former letter, until they are sulficii ntly 
grown to spin the cocoons before spoken of. Lastly9 in 
nil the corners of tlie combs, and especially in the mid- 
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die, we observe a considerable number of small goblet* 
like vessels, filled with honey and polleii, which are nol« 
as in the case of the hive-bee, the fiibrication of the 
workers, but are chiefly the empty cocoons left by the 
larviB. It falls to the workers, however, to cut oiF the ^ 
fragments of silk fi'om the orifice of the cocoon, whidi, 
after giving it a r^ular circular form, they strengthen 
by a ring or elevated tube of wax made in a diflerent 
shape by diflerent species ; and to coat them internally 
with a lining of the same material. They even occasion- 
ally construct honey-pots entirely of wax*. 

The most curious circumstance in the construction of 
these nests, is the mode in which the bees transport the 
moss employed in forming the roof. When they have 
discovered a parcel of this material conveniently situated 
upon the ground, five or six insects place themselves 
upon it in a file, turning the hinder part of their, bodies 
towards the quarter to which it is meant to be'conveyed. 
The first takes a small portion, and with its jaws and 
fore-legs as it were felts it together. When the fibres 
are sufficiently entangled, it pushes them under its body 
by means of the first pair of legs ; the intermediate pair 
receive the moss, and deliver it to the last, which pro- 
trude it as far as possible beyond the anus. When by 
this process the insect has formed behind it a small ball 
of well-carded moss, the next bee pushes it to the third, 
which consigns it in like manner to that behind it ; and 
thus the balls are conveyed to the foot of the nest, and 
from thence elevated to the summit, much in the same 
way that a file of labourers transfer a parcel of cheeses 
* Huber; Linn, Tr. vi. 215-398, 
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fiom a vessel or cart to a warehouse *. It is easy to per- 
ceive that a vast ' saving of time must ensue from this 
well contrived division of labour ; tlie structure rising 
much more rapidly than if every individual had been em- 
ployed first in carding his materials, and then in trans- 
ferring them to the spot 

Wasps, though ferocious and cruel towards tlicir fel- 
low-insects, are civilized and polished in their inter- 
course with each other, and ferm a community whose 
architectural labours will not suffer on comparison even 
vrith those of the peaceful inhabitants of a bee-hive. 
Like these, the great object of their industry is the erec- 
tion of a structure for their beloved progeny, towards 
which they discover die greatest tenderness and affec- 
tion, and they even in like manner construct combs con- 
sisting of hexagonal cells for dieir reception; but the 
l^ubstonce which they make use of is very dissimilar to 
the wax employed by bees, and the general plan of dieir 
city differs in many rcs|iccts from that of a bee-hive. 

The common wasp’s nest, usually situated in a cavity 
under ground, is of an oval figure, about sixteen or 
eighteen inches long by twelve or thirteen broad. Ex- 
ternally it is surrounded by a thick coating of numerous 
leaves of a sort of grayish paper, which do not touch 
each other, but have a small interval between each, so 
that if the rain should chance to penetrate one or two of 
fVfn, its progress is speedily arrested. On removing 
this external covering, we perceive that the interior con- 
sists of from twelve to fifteen circular combs of different 
“ Ile9>' vi. 7-10. 
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sizes, not ranged vertically as in a bee-hive, but iiori- 
zontally, so as to form so many distinct and parallel 
stories. Eacli comb is composed of a numerous as- 
semblage of hexagonal cells formed of the same paper- 
like substance as the exterior covering of the nest, and, 
according to a discovery of Dr. Barclay, each, as in those 
of bees, a distinct cell, the partition walls being double 
These cells, which, as wasps do not store up any food, 
serve merely as the habitations of their young, are not, 
like those of the honey-bee, arranged in two opposite 
layers, but in one only, their entrance being always 
downwards : consequently the upper part of the comb, 
(jomposed of the bases of the cells, which arc not pyra- 
midal but slightly convex, forms a nearly level floor, on 
which the inhabitants can conveniently pass and repass, 
spaces of about half an inch high being left between each 
comb. Although the combs arc fixed to the sides of the 
nest, they would not be sufficiently strong M^ithoiit 
further support. The ingenious builders, therefore, 
connect-each comb to that below it by a number of strong 
cylindrical columns or pillars, having according to the 
rules of architecture their base and capita.l wider tliau 
the shaft, and composed of the same paper-like material 
used in other parts of the nest, but of a more compact 
substance. The middle combs are connected by a rustic 
colonnade of from forty to fifty of these pillars ; the up- 
per and lower combs by a smaller number. 

The cells, which in a populous nest are not fewer than 
16,000, are of different sizes, corresponding to that of 


Mewolrit of the JVfnteritni Society ^ ii. 
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the tliree orders of individuals which compose the coni> 
munity ; the largest for the grubs of females, the siunllest 
for tliose of workers. The last always occujiy an enlirc 
comb, while the cells of the males and females arc ollen 
intermixed. — Besides u})einugs which are left between 
the walls of tlie combs to admit of access from one to the 
other, there are at the bottom of each nest two holes, by 
one of which tlie wasjis unilbrmly enter, and through 
the other issue from the nest, and thus avoid all con- 
fusion or intcrruj»tion of their common labours. As the 
nest is often a foot and a half under ground, it is requisite 
that a covered nay .shonltl lead to its entrance. 'I'liis is 
excavated by the wasps, who arc excellent miners, and 
is often very long aiul tortuous, forming a beaten road 
to the subterranean city, well known to the Inhabitants 
though its entrance is concealed Irom incurious eyes. 
The cavity itself which contains the nest is either the 
abandoned habitation of moles or lield-micc, or a cavern 
purjjosely dug out by the w.osjis, which exert themselves 
will) such industiy as to accomplish the arduous under- 
taking in a few days. 

When the cavity and entrance to it arc comjilcted, 
llic next part of the process is to lay the limndations of 
the city to be included in it, which, contrary to the 
usual custom of builders, wasps begin at the toj>, con- 
tinuing downwards. I have already told you that the 
coatings which compose the dome are a sort of rough 
but thin paper, and that the rest ol the nest is comjmsed 
of the same substance v-ariously applied. “Whence,” 
you will inc juire, “ do the wasps derive it ?” 1'bey arc 
mamifacturerTSNhe article, and prejiarc it from a ma- 



SOS 


HABITATIONS OF INSECTS, 


lerial even more singular than any of those wi^ch have 
of late been proposed for this purpose ; namely, the fibres 
of wood*. These they detach by means of their jaws 
from window-frames, posts and rails, &c., and, when 
they have amassed a heap of the filaments, moisten the 
whole with a few drops of a viscid glue from their mouth, 
and, kneading it with their jaws into a sort of paste or 
papio' mache^ fly off* it with it to their nest. This ductile 
mass they attach to that part of the building upon which 
they are at work, walking backwards and spreading it 
into laminae of the requisite thinness by means of their 
jaws, tongue, and legs. This operation is repeated 
several times, until at length, by aid of fresh supplies of 
the material and the combined exertions of so many 
workmen, the proper number of layers of paper that are 
to compose the roof is finished. This paper is as thin 
as that of the letter which you are reading; and you 
may form an idea of the labour which even the exterior 
of a wasp’s nest requires, on being told that not fewer 
than fifteen or sixteen sheets of it are usually placed above 
each other with slight intervening spaces, making the 
whole upwards of an inch and a half in thickness. When 
the dome is completed, the uppermost comb is next be- 
gun, in which, as well as all the other parts of the 
building, precisely the same material and the same pro- 
cess, With little variation, are employed. In the struc- 
ture of the connecting pillars there seems a greater quan- 

* Reaumur says decaying wood, vi. 182 ; but White asserts (and 
tny own observations confirm his opinion) that wasps obtain their 
paper from sound timber ; hornets, only from that wb’ch is decayed. 

. WAiie^i NaL HisL by Markwick, il S 28 . 
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tity ofglue inadu use of than in tlie rest of the work, 
doubtless witli the view of giving them a superior solidi- 
ty. — When the first comb is finished, the continuation 
of the roof or walls of the building is brought down 
lower; a new comb is erected; and tlius the work suc- 
cessively proceeds until the whole is finished. As a com- 
paratively small proportion of the society is engaged in 
constructing the nest, its entire completion is the work 
of several months : yet, though the fruit of such severe 
labour, it has scarcely been finished a few weeks bcllwe 
winter comes on, when it merely serves for the abode of 
a few benumbed females, and is entirely abandoned at 
the approach of spring; wasps never using the same nest 
for more than one season*. 

The nests of the hornet in their general construction 
resemble those of tlie common wasp, but the paper of 
which they are composed is of a much more rough tex- 
ture ; the columns which support the comb are higher 
and more massive ; and tliat in the centre larger than 
the rest. 

These last, as well as wasps, conceal their nest, sus- 
pending it in the corners of outhouses, &c.; but there 
are other species which construct their habitations in 
open day-light, affixing them to the branches of shrubs 
or trees. 

One of these, described by Latreille, the work of 
Vespa holsatica, F., a species not uncommon with us, 
resembles in shape a cone of the cedar of X.ch<iiion, and 
is composed of an envelope and the comb, the tbrmer 
consisting of three partial envelopes, each of the interior 
• Reaum, \i, Mem, €• 
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of which is longer* than the preceding/ The comb com- 
prises about thirty hexagonal cdls circularly arranged, 
those of the circumference being lower and smaller 

A vespiary somewhat similar to the above,* but of a 
depressed globular figure, mid composed of more nu- 
merous envelopes, so as to assume a considerable re- 
semblance to a half-expanded Provence rose, is figured 
by Reaumur*’ : and for a very beautiful specimen ap- 
parently of the same kind (except that it contains but 
one stage of cells), which w'as found in the garden at 
East-Dale, I am indebted to the kindness of Henry 
Tliompson, esq. of Hull. 

Another species {Vespa Parietim^l) attaches its small 
group of about twenty inverted crucible-like cells to a 
piece of wood widiout any covering 

But all these yield in point of singularity of stinicture 
to the habitation of Polistes nidtUans {Vespa charlaria^ 
Oliv.), a native of Cayenne, which constructs its nest of 
a beautifully polished wliite and solid paste-board, im- 
penetrable by the weather. These are in shape some- 
what like a bell, often a foot and a half long, and fixed 
by tlieir upper end to the branch of a tree from which 
they are securely suspended. Tlieir interior is com- 
posed of numerous concave horizontal combs, with the 
openings of the cells turned downwards, fastened to the 
sides without any pillars, and having a hole through' 
each to admit of access to the uppermost®. 


* Amulet du Muthim d^Hitt, Nat. i. 289. 

•> vi. 1. 19. f. i. 2. e Rosel Vesp. t. 7. f. 8. 

" Rb’sel n...viit. 30. • Reaum. vi. 224. 








